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An investigation  was  made in the  Langley 300 MPH 7- by 10-foot  tunnel 
to  determine  the  low-speed  chordwise  pressure  distributions  near  the  mid- 
span  station of the  slotted f lap  and aileron  of 8 l/k-scale  model  of  the 
Bell X-1 airplane with a wing of aspect  ratio 4, taper  ratio 0.5, Oo 6weep- 
back  of the 40-percent-chord  line, and a modified NACA &A004 airfoil 
8 ec  tion. 

The  changes in pressure  distributions  due  to  deflecting  the  aileron 
and  slotted flap, while  generally similar to changes in pressure  distri- 
butions  obtained  on  thick w i n g  sections in previous  investigations,  dff- 
fered to an extent  which will  be significant in certain  design  problems. 
For the thin section  of  the  present  investigation,  the  pressures  near  the 
leading  edge of the  flap  and  aileron  were l a rger  than those of the  thick 
airfoils. 

Most  of  the  change in  shape of the  pressure  distribution  caused  by 
aileron  deflection  occurred  directly Fn front of the  aileron. The f lap  
and  aileron  section  hinge-moment  coefficients  agreed  with  previously 
published  force data on the  same wing. Deflecting  the  flap  had  little 
effect on the  aileron  hlnge-mcanent  parameters. 

INTRODUCTION 

As a part  of a flight-research  program  designed to study  aeroaynamic 
characteristics in the  transonic  and  low  supersonic  speed  ranges, the 
National  Advisory  Committee  for  Aeronautics is modifying  the wing of the 
Bell X-1 research amlane. The  proposed  wing  is  to  have an aspect  ratfo 
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of 4, a taper  ratio ofO.5,  Oo sweepback  of  the  0.40-chord  line  and an 
NACA 64A004 airfoil  section  with a modified  trailing  edge. - 

A wind-tunnel  investigation  to  determine  the  low-speed  static  sta- 
bility  and  control  characteristics of a 1/4-scale  model of the  Bell X - 1  
airplane  modified  to  include  the  4-percent-tPlick wing has been made by 
the NACA (ref. 1). In order  to  obtain  sane  information on the  aerodynamic 
loads at law speed,  chordwise  pressure  measurements have been  made  on  the 
wing  at two spanwise  locations.  The  spanwise  stations  were  selected so 
that  typical  pressure  data  could  be  obtained over the  slotted  flap  and 
aileron,  and  correspond  to  proposed  orifice  locations on  the  full-scale 
wing.  This  paper  presents  the  results of the  pressure-distribution  meas- 
urements  made in the  Langley 300 MPH 7- by  10Tfoot  tunnel. 

SYMBOLS 

total  pressure in tunnel,  lb/sq ft 

pressure  coefficient, P - PQ 
9 

local  static  pressure,  lb/sq ft 

free-stream  static  pressure,  lb/sq ft 

Free-stream  dynamic  pressure,  lb/sq ft 

angle of attack  of  fuselage  center  line,  deg 

mean  aerodynamic  chord, s 

wing  =ea, sq ft - 

wing  span, ft . 

local  chord,  ft 

chord of the  aileron  equal to 0.25~~ ft 
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y spanwise  distance from plane  of  symmetry, ft 

cf  chord  of  the  flap equal to O.27c, ft 

x chordwise  coordinate, from w i n g  leading  edge  parallel to plane of 
symmetry, ft 

6f deflection  of  flap,  deg 

6, deflection of aileron,  positive  when dam, deg 

c, wing section  normal-force  coefficient, 
at station 0.512b/2: 

at station 0.805b/2: 

1 J c  (Spu - Spz (-0.49% cos 6f + 0.74& - x)& 
c2 0.7% 

at station 0.80%/2: 

0.70~ - spz) (0.25~ - x)& + 
C I 
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cnf flap  section  normal-force  coefficient, 

Chf flap  section  hinge-moment  coefficient, 

at station 0 . 5 ~ b / 2 :  f (Spu - Sp2) (0.748~ - x)dx 
(0.27~)~ 0.7% 

c aileron  section  normal-force  coefficient, na 

cha. aileron  section  hinge-moment  coefficient, 

at station 0.805b/2 : 

Subscripts: 

u upper  surface 

2 lower  surface 

Stability  derivations  are  written  in the following form  where  the 
subscripts  outside  the  parentheses  represent  the  factors held constant 
during the measurement of the  parameters: 

MODEL, APPARATUS, AND TESTS 

. .  

.. 

The  model used during t h i s  investigation  was a 1/4-scale model of t h e  
Bell X-1 airplane and was mounted on a single  strut  support .&I the  Langley 
300 MPH 7- by  10-foot  tunnel (Bee fig. 1). The geometric  characteristics 
and general  dimensions of the  model  are  given in figure 2. The wing 



incorporated  into  the  model  for  the  present  tests  had an aspect  ratio 
of 4, a taper  ratio of 0.5, Oo sweepback of the  0.40-chord line, and a 
modified NACA &AO& airfoil  section. m e  airfoil  section was modified 
rearward of the  0.70-chord  line so that  the wing would  have a constant 
trailing-edge  thickness  of 1/16 inch  for  simplicity  of  construction. The 
wing was made  of a steel  core  covered  with  wood and wrapped  with glass 
cloth  impregnated with paraplex.  The  flaps  and  ailerons  were  machined of 
aluminum. 

The w i n g  had a 0.25~ aileron  that  extended from the 0.98b/2 station 
inboard  to  the  8.68b/2  station.  The  aileron had a round-nose overhang 
balance of 0.20~~ and a gap of 1/64 inch  between  the  wing and the  aileron 
nose. A 0.27~ single-slotted  flap  extended  inboard  of  the  aileron to the 
juncture of the w i n g  and  fuselage.  The  flap was hinged externally at 
the 0.748~ station, 0.022~ below  the  chord  plane.  Details of the  slotted 
flap  and  a-lleron  are  given in figure 3. 

The  pressure  orifices  were  located on the  upper and lower surfaces 
of the  left semispan at  the O.5lZ!b/2 station  and  the 0.803/2 station. 
These  stations  were  selected to correspond  to  actual  orifice  locations 
proposed  for  the  airplane  and  are  believed to render  typical  chordwise 
pressure  distributions  across  the  slotted f lap  Srna aileron.  Ordinates 
for  the  pressure  orifices  are  given in figure 4 and  chordwise  locations 
are  listed  on all tables  of data (tables I t o  XXVIII). An asterisk before 
stations  in  table  indicates a lower-surface  orifice. 

A l l  tests  were  made in the  Langley 300 MFE 7- by 10-foot  tunnel  at a 
dynamic  pressure of 25.86 pounds  per  square  foot,  which  corresponds  to a 
Mach  number of about 0.13 and a Reynolds nmiber of about 1.2 x 106 based 
on a mean  aerodynamic  chord  of 1.48 feet.  Flap  deflections of Oo, 20°, 
30°, 35O, 40°, and 45O and  aileron  deflections of 00, k 6 O ,  and f12O were 
investigated  through an angle-or-attack  range f rcm -60 to 24O. 

PRFSENTATION OF TBE DATA 

The  results  of  the  investigation  are  presented as  tables  of  chordwise 
pressure  coefficients  for  the  two  spanwise  stations  (tables I to XXVIII). 
Also presented  are  typical plots of  chordwise  pressure  distributions  and 
summary  plots  of  the  integrated  coefficients  (figs. 5 to 10). The  section 
coefficients  were  obtained by a "step  by  step"  integration  process  using 
an automatic  digital  cnmputer  and  applyfng  factors  which  weight  the  data 
according  to  orifice  location.  Comparisons  were  made  between  section 
coefficients  obtained  by  the  digital  process  and  conventional  mechanical 
integration  and  were  found  to  agree within f2 percent.  'The  integrated 
coefficients  are  plotted  against  corrected  angle  of  attack; all other 

N 

Y plots  and  tabulated  data  are  presented  at nom.inal values  of  angle of attack. 



6 

RESULTS AND DISCUSSION 

Section  Pressure  Distribution 

NACA RM L53L18 

Typical  section  pressure  distribution  for the slotted-flap  station 
(0.512b/2)  and  for  the  aileron  statioi? (0.803/2) are  presented  in  fig- 
ures 5 to 7. Since  pressure  data  are  not  available on an NACA &A& 
airfoil  section a t  low speed  comparisons  are  made  in  this  paper  using 
pressure-coefficient  data for a 6-percent-thick  plain  airfoil  (ref. 2). 
A.direct  comparison was not-available  for a thin  symmetrical  airfoil 
equipped  with a s lo t ted  flap  or  flap-type  aileron.  However, in refer- 
ences 3 and 4, pressure  distributions  are  given  for an W A  23012 airfoil 
with a 0.2566~ slotted  flap and.& 0.20~ p+in flap  and an MACA 23021 air- 
foil  with a 0.2566~ slotted  Flap. Although the  data  of  references 2 to 4 
were taken from two-dimensional  models and are  therefore  not  directly 
comparable to the  three-dimensional  data of the  present  tests,  it  is  felt 
that  some  generalities may be  determined *om a Comparison. 

A comparison of the  pressure-coefficient  diagrams a t  6f = 0' and 
6a = Oo (figs.  5(a)  and 6(a)) with the  pressure-coefficient  data of ref- 
erence 2 indicates a general  agreement  over  the  forward  portion of-the 
wing.  As  the  slotted  flap was deflected, a comparison of the  pressure- 
coefficient  data  with  the  pressure-coefficient  data of references 3 and 4 
shows  higher  pressures  near  the  leading  edge of the  slotted  flap  on  the 
modified NACA &AO& airfoil.  Simila;r  differences  were  noted  when  com- 
parisons were made of the  aileron  pressure-coefficient  data  and  the 
pressure-coefficient  data  for  the  plain  flap of reference 3.  In addition, 
the  pressure-coefficient  data of-reference 3 showed a double-peak  pres- 
sure  region  near  the  nose of the  slotted  flap  which was not  present on 
the  slotted  flap  of  the  present  investigation. 

It should be  pointed  out  that a 2O incidence  existed  between  the 
wing  and  fuselage for  the X - 1  model  (see  fig. 2) and  should  be  considered 
in the  foregoing  comparisons. In addition,  the  number and locations of 
the orifices  over  the  slotted  flap  and  aileron of the  present  wing  were 
different f r o m  those  used  on  the  models .of references 3 and '4. 

General agreement-between  the  present  data  and  the  data of refer- 
ence 3 was obtained in that a rearward  shift of loading  occurred  when a 
given  lift  coefficient was obtained  at lar angle of attack  by  deflection 
of the  slotted  flap. For example,  comparison of the  pressure  diagrgms 
for  the  slotted  flap  at 6f = 00, 6f = 20°, and €if = 35O at a low 
angle of  attack  indicates  that  increasing  the flap deflection  and 
decreasing  the  angle of attack to obtain  constant  section no.rmal force 
reduced the magnitudes  of  the  pressures near the leading  edge of the  wing 
and  increased  the  pressures  at  the  leading  edge  of the flap. 

. .  

4 

Y 
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. 
Comparison of the  pressure  diagrams  for  the  slotted  flap  at 6f = Oo, 

6f = 20°, and 6f = 35' (fig. 5 )  for  the  same  angle  of  attack  indicates 
that  deflecting  the  flap  increased  the  pressure  coefficients  over  the 
entire  upper  surface of the  airfoil at angles below  about a = J0 which 
is  about  the  beginning of  the stall w i t h  the  flaps  deflected. The pres- 
sure  coefficients  over  the  lower  surface  of  the  wing  were  decreased  as 
the  flaps  were  deflected. 

Comparison  of  the  pressure  diagrams  for  the  aileron at 6a = 00 
and 6a = +12O (fig. 6) indicates  that  deflecting  the  aileron has little 
effect on the  shape  of  the  pressure  distribution of the  main  portion of 
the  wing,  except  immediately  forward  of  the  aileron.  Increased  pressure 
coefficients  were  obtained  over the leading edge of the  aileron  as  the 
aileron  was  deflected. mese general  trends  were  noted  for both the 

= Oo and 6f = 35O configurations  (figs. 6 and 7) .  

Section  Normal-Force and Pitching-Moment  Coefficients 

Slotted  flap.-  The  effect  of  deflecting  the  slotted  flap on the  wing 
section  pitching-moment  coefficients  and wing section  normal-force  coef- 
ficients  is  shown in  figure 8. Also presented are the  flap  section  hinge- 
moment  coefficients  and  flap  section  normal-force  coefficients.  The data 
for  the  wing  section  pitching-moment  coefficient  for  the  flaps-retracted 
configuration show slight instability  about  the 0.25~ point  of  the  section 
with a stable  break  preceding  the stall by about 0.X)cn. As the  flap was 
deflected, this stable  break  tended to decrease  until at flap  deflections 
of 35O and 40° the  section was unstable throughout the  normal-force- 
coefficient  range.  The  data  of  reference 1 for  wing-fuselage  pitching- 
moment  coefficient  shared  similar  stability  trends  for 6f = Oo and 
6f = 35O. The  section  normal-force-curve  slope ck was about 0.080, 
which  compared  very  favorably  with  the  two-dimensional  data of  reference 5 
which  gives a value of cn, = 0.088 f o r  a Mach number  of 0.3 for an 
NACA &A004 airfoil  section.  The  0ptknm.u  flap  deflection was 35O which 
substantiates  the  force  data of reference 1. The  flap  had a large loss 
in effectiveness  at 6f = 45O which wa8 also  noted in reference 1. 

The  flap  section  hinge-moment  coefficient was generally  linear  with 
flap  deflection  up to optimum f b p  deflectLon (sf = 350). The section 
hinge-moment  parameters Chfa and  chf6  were -0.0042 and -0.0102, respec- 

tively.  The  data  for  flap  section  normal-force  caefficient  showed  that 
the  wing with deflected  flap  was  generally stalled-at angles  of  attack 
greater than a = 4 O  to 60. 
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Aileron.-  Ttne  effect  of  deflecting  the  aileron  on  the  section  pitching- 
moment  coefficients  and  section  normal-force  coefficients  is  presented  in 
figures 9 and 10 for  the  flap  deflected Oo and 35O. Also shown  are  the - 
aileron  section  hinge-moment  coefficients  and  aileron  section  normal-force 
coefficients. 

The  data  of  figures 9 and 10 for section  pitching-moment  coefficient 
show  slight  instability  about  the 0.25~ point of the  section  with a stable 
break  as  the  stall  was  approached forall aileron  deflections. As noted 
previously,  the  data of reference.1  for  wing-fuselage  pftching  moment 
show a similar  stable  break as the  stall  was  approached. " 

- 

The  section  normal-force  coefficient  at  the  aileron  station  generally 
varied  nonlinearly  with  angle  of  attack,  but  section  normal-force-curve 
slopes cn, of 0.070 for  the  flap-retracted  configura.tion.and of 0.080 
for  the  flap  deflected 35O were  obtained  at Oo angle of attack.  Deflecting 
the  flap  increased  the  section  normal-force  coefficient  at . ~ e  aileron 
station. .. . - . .  " 

The  Curves  for  aileron  section  hinge-moment  coefficient  were  reason- 
ably linear throughout the  angle-of-attack  and  aileron-deflection  ranges 
investigated for both  flap  conditions.  The  section  hinge-moment param- 
eters  were  generally  the  same as the Flues determined  for  the  comgdete 
aileron from the  strain-gage  data  of  reference 1. The values of the 
hinge-moment  parameters c% and cha,  were only slightly  changed by 

deflecting  the  flap 35O. They  are -0.0020 and -0.0057 for  the  flap 
retracted  and -0.0028 and -0.0060, respectively,  for  the  flap  deflected 35O. 

6 

CONCLUDING REMARKS 

An investigation was made in the  Langley 300 MPH 7- by  10-foot  tunnel 
to determine  the  low-speed  chordwise  pressure  distribution  near  the  mid- 
span  station  of  the  slotted  flap and aileron of a l/&-scale  model of the 
Bell X-1 airplaae  with a bpercent-thick aspect-ratio-&,  unswept  wing. 

The  changes  in  pressure  distributions  due  to  deflecting  the  aileron 
and  slotted  flap,  while  generally similar to changes in pressure  distri- 
butions  obtained on thick wing .sections in previous  investigations,  dif- 
fered  to an extent  which will be  significant in certain  design  problems. 
For the  thin  section  of  the  present  investigation,  the  pressures near the 
leading  edge  of  the  flap  and  aileron  were  larger thm those of the  thick 
airfoils. 

Most of the  change in shape..of the pressure  distribution  caused  by 
aileron  deflection  occurred  directly  in  front of the  aileron.  The  flap 



and aileron section hinge-moment  coefficients agreed with previously 
published force data on the same w h g .  Deflecting the flap  had  little 
effect on the aileron hinge-moment parameters. 

Langley Aeronautical Laboratdry, 
National Advisory Committee for Aeronautics, 

Langley  Field, Va., December 1, 1s3. 
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1 . 1 1 0   1 . 1 0 5   S a 0 9 5   1 . 0 8 1   1 . 0 9 7   1 . 2 2 0   1 . 4 6 0   1 . 4 6 9   1 . 4 7 6   1 . 4 6 0  * . 9 5 0 0  

1 . 1 6 0   1 . 1 2 1   1 . 1 1 2  1.065 1 . 0 5 2   1 . 1 2 0   1 . 2 7 6   1 . 2 7 5  1.283 1 . 2 5 3  
r . 9 0 0 0  

1 . 0 8 3  1 . 0 6 8   1 . 0 7 6   1 . 0 8 1  1.106 1.373 1.658 1 . 6 7 6   1 . 6 9 7   1 . 6 7 1  - 9 9 9 9  
1 . 0 8 9  1.081 1 . 1 0 6  1 .095 1 . 1 1 3  1 . 2 7 8   1 . 5 6 5   1 . 5 6 5   1 . 5 6 6   1 . 5 6 1   * . 9 7 5 0  

1 . 1 3 8   1 . 1 0 5  1.106 1 . 0 8 1  1.071 1 . 1 6 1  1 . 3 6 4   1 . 3 6 0   1 . 3 7 5   1 . 3 4 4  

I I ! 



. . . . . . . . . . 

9 C  

- 0 1 2 5  
.o 0 0 0 

.OS00 

. 0 2 5 0  

. l o o 0  

. 2 0 0 0  

.3000 
- 4 0 0 0  
. 5 0 0 0  
. 6 0 0 0  
. 7 0 0 0  

w.0125 
- 7 2 5 0  

* .025O *. 0 5 0 0  
* . I 0 0 0  
* . z o o 0  
r . 3 0 0 0  
* . 4 0 0 0  
* . 5 0 0 0  

w.7000 
1 . 6 0 0 0  

w.7250 
- 7 3 0 0  
- 7 3 5 0  
. 7 4 0 0  
. 7 5 0 0  
- 8 0 0 0  
- 8 5 0 0  
,9000 

+ . 7 3 5 0  
1 . 7 4 0 0  

4 . 8 0 0 0  
+ . 7 5 0 0  

*. 8 5 0 0  
s . 9 0 0 0  
+ .9500 
r . 9 7 5 0  

, 9 9 9 9  

Pressure Coefficient, Sp 
I I I I 

. 7 7 2  

- 7 8 5  
. 9 8 0  

- 9 1 8  
1 . 0 1 5  
1 . 1 1 3  
1 . 1 8 5  
1 . 2 5 0  
1 .308 
1 . 3 9 4  
1 - 5 8 1  
1 . 7 3 0  

' 1 . 5 3 3  
1 . 6 2 3  

1 . 4 4 2  
1 . 3 3 5  
1 . 2 5 5  
I 1 7 5  
1 . 1 0 5  
1 . 0 3 1  

. 9  2 9  

. a 4 4  

2.040 
. 0 9 7  

2 . 4 7 5  
2 . 5 2 0  
2 . 7 1 3  
1.637 
1 . 4 0 4  
1 . 2 6 3  

1.333 
. 0 7 4  

I. 2 8 6  

1 . 2 9 4  
1 . 2 9 6  

I. 3 1 0  
1 . 3 3 1  
1 3 6 5  
1 . 4 0 7  
1 . 4 7 3  
1 . 6 4 2  
1 . 7 7 6  
1.020 
1 . 0 2 2  
1.080 
1 . 0 8 3  
1 . 0 8 3  
1.070 
1 . 0 3 3  

.98 3 

. 8 8 8  

. 7 9 6  

2 . 5 5 1  
. 9 2 2  

2 .630 
2.630 

1.681 
1.428 
1.275 

a .  8 0 4  

1 . 1 4 1  
2 . 7 7 1  
2 . 3 9 1  
1 . 8 6 2  
1 . 5 6 7  
1 . 5 0 4  
1 . 4 5 5  
1 . 4 8 5  

1 . 5 4 0  
1 . 6 8 7  
1 . 8 0 7  

- 4 6 7  
. 6 1 7  
. 7 5 9  
. 8 5 2  
- 9 3 9  
. 9 6 6  
, 9 6 1  
- 9 1 5  
. a 6 8  
. 7 5 9  

2 . 5 0 6  
. 9 0 6  

2 . 6 1 5  
2 . 5 9 4  
2 . 7 0 8  

1 . 4 2 5  
1 . 6 7 3  

1 . 3 0 5  

1.508 

1 . 8 9 1  
2 . 5 2 1  
2 . 4 8 3  
2.502 
2 . 5 2 9  
2 . 1 2 5  
1 . 6 6 2  

1 . 5 0 6  
1 . 5 2 3  

1 . 5 2 8  
1 - 6 1 9  
1 . 6 9 5  

. a 1 5  
- 3 8 5  
* 5 6 0  
. 6 9 9  
. 8 1 5  
. 8 7 4  
,882 
.861 

-707 
. 8  0 7  

. e 4 2  

2 . 3 5 1  
2.308 
2.335 
1.582 
1 . 4 0 1  
1 . 2 9 7  

2 . a ~ ~  

2 . 0 2 7  1 , 7 7 8  
2 . 1 6 5  1 . 7 8 6  
2 . 1 4 4  1 . 7 7 0  
2 . 1 4 4  1 . 7 7 0  
2 . 1 6 6  1 . 7 8 6  
2 . 1 9 7  1 . 8 1 2  

2 . 0 7 5  1 . 8 4 4  
1 . 9 2  3 1 . 8 6 3  
1 . 7 4 5  1 . 8 4 2  
1 . 6 1 2  1 . 8 0 7  

. I 5 4  . I 4 7  

. 2 8 2  . 2 6 7  

. 4 5 5  . 4 2 1  

.601 - 5 6 8  

. 7 4 5  - 7 3 0  

.E11 . 8 1 5  

. a 4 3  . E 5 8  

. e 4 3  . a 5 3  

. 7 6 7  - 8 2 3  

. 7 2 4  - 7 8 1  

a .101  2 . 4 7 3  
- 8 0 6  . e 0 8  

1 . 9 9 5  2 . 3 0 5  
1 . 8 6 2  2 . 1 6 4  
1.789 2.015 
1 . 4 3 6  1.762 
1 . 3 6 7  1 . 6 4 2  
1 . 3 5 1  1 . 6 1 5  

2 .187   1 .826  

1.585  1.788 

1 . 9 1 8  
1 . 7 1 9  
1 . 7 0 0  
1.700 
1 . 7 0 3  
1 . 7 1 9  
1.734 
1 . 7 5 3  
1 . 7 7 1  
1 . 7 7 1  
1 . 7 8 7  
1 . 7 9 2  

, 0 8 6  
. 2 0 4  
, 3 5 1  
. 5 0 6  
. 6 6 5  
- 7 6 5  
. e 1 7  
.e33 

. 7 7 3  

.a a 

a . 5 4 1  
. a 8 3  

8.044 

2 . 3 5 8  
2.206 

1 .844 
1 .750 
1 .677 

1 . 9 4 6  
I. 7 2 5  
I. 6 9 6  
1. 6 9 6  
1 . 6 9 6  
1 . 7 1 0  
1 . 7 2 0  
1 . 7 4 6  
1 . 7 6 8  
1 . 7 7 5  
1 . 0 0 9  
1. 8 2 3  

. 171 . 0 6 8  

. 3   0 5  

. 4  7 1  

. 7  3 9  

. 6 2 6  

. 0 1 5  

. 7  9 4  

. 8  0 0  

.7 73 

2 . 5 8 3  
, 8  8 9  

2 . 4 0 9  

2 .  0 7 8  
1 . 8 7 0  
1.796 
I. 7 1 0  

a.  2 a 5  

.3   47  
, 2 8 3  
. 3   0 7  
.5   87  

.a28 

. 9 1 3  

1 . 0 7 1  
.9   88 

. 7 a 1  

. 0 4 8  .016 

. 0 9 5  . O B 2  

. a 3 7  .a21 

. 5 9 6  - 5 8 1  

. 7 2 7  .718 

. e 2 7  - 8 3 0  

. 9 1 a  . 9 3 6  

1.075 1 . 1 1 9  
1.001 1 . 0 1 ~  

.003 . o o o  . o o o  . o o o  
, 0 7 0  . 0 9 6  . 0 9 9  . 0 9 7  
- 2 2 9  -261 - 2 6 1  - 2 5 7  
. 5 8 1  . 6 0 4  . 6 1 6  - 6 4 2  
- 6 9 9  - 7 2 6  - 7 9 4  - 8 0 7  - "  - 
- 8 1 0  ; E 6 2  .954 ,569 

1 . 0 1 7   1 . 1 2 8   1 . 3 0 6   1 . 3 4 4  
. 9 4 7  1.000 1 . 1 4 6   1 . 1 6 9  

1 . 1 4 6   1 . 3 0 3   1 . 5 7 0   1 . 6 6 6  

. o o o  . 1 0 0  

. 2   5 8  

. 6 3 6  

. a  21 
,9 9 9  

1 . 3 7 3  
1 . 6 8 3  

I. 2 0 2  

I 

. . .. 



. .  

I 1 e 

I 
9 c  

. o o o o  

. 0 1 2 5  

. 0 2 5 0  

. 0 5 0 0  

. i o 0 0  

.3000 
, 4 0 0 0  
. 5 0 0 0  
- 6 0 0 0  
. 7 0 0 0  

k .0125 
R.0250 
b .0500 
r . 1 0 0 0  

b . 3 0 0 0  
r . 4 0 0 0  
r . 5 0 0 0  
r * 6 0 0 0  
R.7000 
r . 7 2 5 0  
" 7 3 0 0  
. 7 3 5 0  
- 7 4 0 0  
- 7 5 0 0  
, 8 0 0 0  
, 8 6 0 0  
- 9 0 0 0  

. a 0 0 0  

. 7 a s o  

* . a o o o  

r . 7 3 5 0  
* . 7 4 0 0  
* . 7 5 0 0  
F . 8 0 0 0  
b .8500 
* .goo0 
F .9500 
k .9750  
. 9 9 9 9  

Pressure Coefficient,Sp 

- 1 0 4   . 2 0 3   1 . 2 9 9   2 . 0 3 6   2 . 2 1 4   1 . 9 5 3  
1 . 0 2 0  1 . 4 7 9  8.732 2 . 5 1 6  a . 2 7 1  1 . 9 a l  

, 9 0 3  1 . 4 a o  2 . 4 8 9  2 . 4 8 4  2 . 2 6 3  1 . 8 9 1  
1 . 0 0 6  1 . 4 2 0  2 . 4 3 5  2 . 4 8 4  2 . 2 6 0  1 . 8 8 5  

1 . 2 1 7  1 . 4 0 4  1 . 5 8 5  2 . 4 1 4  2 . 2 7 6  1 . 8 4 0  
1 . 2 8 8  1 . 4 0 4  1 . 5 6 1  2 . 0 5 7  2 . 2 7 6  1 . 8 6 1  

1 . 4 8 0  1 . 5 5 4  1 . 6 6 6   1 . 6 3 1  2 . 1 0 9  1 . 8 8 5  
1 . 5 9 5  1 . 6 5 6  1 . 7 3 3 ' 1 . 6 5 8  1 . 9 4 9  1 . 8 7 8  
1 . 9 0 4  1 . 9 3 9  1 . 9 8 5   1 . 8 0 6  1 . 7 9 3  3 . 8 3 2  
2 . 1 5 0  2 . 1 6 9  8 . 1 8 7  1 . 8 9 8  1 . 7 6 0  1 . 8 5 2  

1 . 1 5 7   1 . 4 0 4   1 . 9 8 7   2 . 5 2 7   2 . 2 4 1   1 . 8 1 3  

1 . 3 6 3   1 . 4 7 1   1 . 5 9 6 ' 1 . 7 3 8   2 . 2 0 9   1 . 8 8 0  

1 . 1 7 6  : ~ 2 7  . 4 3 2  . a 0 0  , 1 3 0  . l o 8  
1 .1ea  . a 7 7  . 5 4 5  . 3 4 0  . 2 6 2  . z a p  

1.188 . 9 8 a  . ? a 3  . 6 1 8  . 5 5 6  .SIP 

. 9 7 9  . 9 4 2  . 8 6 4  . r e 8  .783 . r 7 5  

1 . 1 1 6  - 9 4 7  . 7 0 7  - 5 1 8  . 4 1 9  . 3 8 7  

1 . 1 a l  . 9 8 2  - 8 5 9  . 7 5 1  . 6 9 7  - 6 7 8  
1 . 0 6 1  - 9 7 6  - 8 6 9  - 7 8 6  . 7 5 9  - 7 4 2  

-681 - 8 6 9  a 8 1 5  -761 - 7 4 3  - 7 5 3  

.663 . 6 4 5  . 6 0 8   . 5 6 7  . 5 6 8  - 5 7 5  
- 7 5 5   . 7 4 1   - 7 1 6  . 7 0 2  . 6 8 6   - 6 9 9  

- 8 1 3   . 8 1 3  , 7 8 8  - 7 1 8  . 6 8 0  , 7 0 5  

4 . 3 9 0   4 . 4 9 1   4 . 3 9 0   3 . 5 8 0   2 . 7 5 4   2 . 6 2 5  
4 . 0 6 6  4 . 1 8 1   4 . 1 3 0   3 . 5 0 5  a . 9 3 2  2 . 9 5 9  

4 . 1 2 8  4 . 5 4 5  4 . 4 8 3 ' 3 . 5 3 4  2 . 5 1 1  2 . 3 6 7  
4.EO4 4 . 1 4 9  5 . 9 8 9   9 . 1 0 5  2 . 1 0 6  2 . 0 7 9  
1 . 9 3 9  1 . 9 6 9  1 . 9 5 2  1 . 7 4 7  1 . 5 6 0  1 . 7 4 9  
1 . 5 5 9  1 . 5 8 1  1 . 5 9 3   1 . 5 0 7  1 . 4 7 4  1 . 6 9 2  
1 . 3 6 6  1 . 3 7 2  1 . 4 0 9  1 . 3 8 8  1 . 4 4 1  1 . 6 4 6  

. I 6 7  . 1 7 4  , 1 6 8  - 1 0 8  - 0 9 5  -073 
- 0 0 0  . o o o  . . o o o  . o o o  .OD0 . o o o  
. o o o  . o a 9  . o a 7  .038 . 0 5 9  . 0 6 s  
. 3 3 8  .350 - 3 5 6  - 3 5 4  . 3 8 6  - 4 1 2  
. 5 1 7  . $ a 4  .513 . 5 1 3  - 5 6 8  . 5 9 2  
. 6 4 8  . 6 7 i  . 6 7 0  . a 6 7  . 7 1 8  - 7 8 5  

. g o 5  . 9 3 1  . 9 3 7  . 9 4 a  1 . 0 9 4  1 . ~ 0 0  
, 7 7 7  . e 1 9  . e a 9  . 8 3 a  . 9 o a  1 .014  

1 . 0 7 2   1 . 1 2 6   1 . 1 3 4   1 . 1 6 1  1.377 1 . 6 1 1  

i 

. ..  .. . . .  



X/z, 

. o o o o  
- 0 1 2 5  
. 0 2 5 0  
. 0 5 0 0  
- 1 0 0 0  
, 2 0 0 0  
. 3 0 0 0  
. 4 0 0 0  
- 5 0 0 0  
. 6 b o o  
. 7 0 0 0  

1 . 0 1 2 5  
. 7 2 5 0  

t . 0 2 5 0  
1 . 0 5 0 0  
* . i o 0 0  
* . a 0 0 0  
r . 3 0 0 0  
* . 4 0 0 0  
* . 5 0 0 0  

*.7000 
*.6000 

C . 7 2 5 0  
- 7 3 0 0  

. 7 4 0 0  

. 7 3 5 0  

. 7 5 0 0  

.a000 

.a500 

. g o o 0  

1 . 7 3 5 0  
1 . 7 4 0 0  

* . 8 0 0 0  
+ , 7 5 0 0  

+ . a 5 0 0  
* . g o o 0  

r . 9 7 5 0  
r . 9 5 0 0  

- 9 9 9 9  

- 0 6 6  
. 9 3 1  
- 9 7 4  

1 . 0 6 2  
1.161 
1 . 2 3 0  
1 . 2 8 7  
1 . 3 7 0  
1 . 4 6 0  
1 . 5 8 9  
1 . 9 1 9  
2 . 1 3 8  

1 . 4 9 5  
. 2 9 2  

1.418 -~ 

I. 4 4 4  
1 . 4 2 0  

1 . 4 2 3  
i . 4 3 i  

1 . 5 6 9  
1 . 4 8 1  

1 . 6 7 0  
1 . 9 5 7  
2 .180  

1 . 4 0 4  
2 . 6 4 7  
2 . 5 3 6  
2 . 5 0 3  
2 . 1 3 4  
1 . 5 9 1  
1 . 5 7 5  

1 . 6 5 3  
1 . 6 0 5  

1 . 9 9 3  
1 . 7 3 8  

2 . 1 8 3  

2 . 1 7 7  
2 .623  
2 , 5 3 8  
2 . 5 5 2  
2 . 5 7 1  
2 .519  
2 .215  
1 . 8 4 9  
1 . 7 0 4  

1 . 8 8 7  
1 . 7 0 7  

1 I 9 9 7  

2 . 2 4 3  2 . 0 0 5  
2 . 2 6 5  1 .93 '2  
2 . 2 2 7  1 . 9 0 4  
2 . 2 2 2  1 . 8 9 3  
2 . 1 9 5  1 . 8 4 4  
2 . 2 2 7  1 . 8 6 9  

2 . 2 0 0  1 . 9 1 3  
2 . 1 0 6  1 . 9 2 6  
1 . 9 7 2  1 . 8 8 5  
1 . 8 2 9  1 . 9 1 5  
1 . 8 0 0  1 . 9 4 3  

2 . a 4 3   1 . 8 8 8  

2 . 0 3 9  

1 . 7 6 5  
1 i 7 7 8  

1 . 7 6 5  
1 . 7 6 5  

1 . 7 6 7  
1 . 7 9 2  
1 . . 8 1 3  
1 . 8 1 0  
1 . 8 3 5  
1 . 9 1 0  
1 . 9 1 0  

1 . 9 1 3  
1 . 8 0 3  
I. 7 8 9  

1.800 
1 . 7 8 9  

1.808 

1 . 8 3 6  
1 . 8 1 9  

1 . 8 6 0  
1 . 9 1 8  
1 . 9 4 0  
1 . 9 3 4  

1 . 1 8 9  , 8 6 3  . i 34  . - ~ . 1 8 3  , 1 3 2  ~ - 0 9 9  - 0 9 1  . 0 4 7  
1 . 1 7 8  . 8 9 7  . 5 3 8  . 3 2 0  . 2 5 3  - 2 2 7  -167 . 1 1 0  
1.136 - 9 4 5  - 6 9 0  - 4 9 0  - 4 0 9  - 3 8 6  -307 . 2 6 0  

~ 

i.iSi ; 9 4 5   . 7 6 0   . 6 1 3   . 5 4 1   - 5 2 3  . i s 7  . j 9 5  
~ ~~ ~ 

1 . 0 8 4  . 9 6 4  . 8 4 2  . 7 3 3  . 6 7 8  - 6 6 6  .603 . 5 5 3  
1 . 0 3 8  - 9 5 3  .861 , 7 8 8  . 7 8 6  - 7 2 9  - 6 8 3  . 6 4 1  

. 9 5 0  - 9 0 0  . 8 4 2  . 7 8 2  . 7 5 3  - 7 5 9  - 7 1 0  .688 

. 8 3 2  - 8 3 6  - 7 8 5  - 7 3 6  -710 - 7 2 6  - 6 9 4  . 6 7 4  

. 7 2 5  . 6 9 3  . 6 6 2  - 6 6 7  - 6 6 2  - 6 7 7  e 6 3 5  . 6 1 9  
-607 . 5 9 2  . 5 6 5  - 5 2 8  . 5 0 6  - 5 0 7  - 4 7 9  . 4 8 0  
- 7 9 3  -810 .771 . 7 2 5  . 6 5 1  .600 - 5 7 6  . 5 7 8  

5 . 1 3 0  5 . 1 3 2  5 . 0 2 3  4 . 4 4 7  3 . 2 5 5  2 . 0 9 9  1 . 9 8 5  2 . 0 5 0  
5 . 4 2 7  5 . 3 8 4  5 . 2 0 2  4 . 4 2 0  2 . 9 4 8  1 .899  1 . 7 3 8  1 . 8 0 8  
5 . 2 8 4  5 . 2 2 2  5 . 0 2 8  4 . 2 2 0  2 . 5 5 6  1.850 1 . 7 0 6  1 . 7 5 9  
4 . 6 9 7  4 . 5 1 4  4 .287  3 . 5 3 9  2 . 1 0 9  1 . 7 5 1  1 . 6 7 9  1 . 7 4 0  
1 . 9 7 9  1 . 9 8 1  2 .012  1 . 9 2 0  1 . 6 1 9  1.718 1 . 6 7 9  1 . 7 4 0  
1 . 6 3 9  1 . 6 7 5  1.708 1 . 6 7 9  1 . 5 4 4  1.718 1 . 6 8 9  1 . 7 4 0  
1 . 5 3 7  1 . 5 9 0  1 . 6 1 5  1 . 5 3 7  1 . 4 9 6  1 . 7 2 9  1-708 1 . 7 5 4  

- 3 4 3  . 3 4 8  m320. , 2 7 6 .  - 1 . 9 4  - 1 2 6  e 1 0 8 '  . l a 1  
. D O 0  - 0 1 9  . 0 0 8  . o o o  . o o o  .003 . o o o  . o o o  
. O D 0  . O O O  a011 - 0 0 0  - 0 2 2  - 0 3 6  - 0 3 8  - 0 3 6  
. a 6 9  . a 9 7  - 2 8 8  . a 8 4  . 3 0 7  . 3 4 3  . 3 2 5  . 3 4 5  
- 4 6 9  - 4 8 6  e 4 7 2  . 4 7 3  -471 - 5 4 0  -511 - 5 2 1  
- 6 2 3  . 6 5 3  . 6 5 7  . 6 3 5  . 6 6 2  - 7 3 2  -710 . 7 2 3  

. 9 7 2  1 . 0 0 1  1 . 0 2 1  - 9 7 1  1 . 0 5 4  1 . 2 1 1  1 . 1 8 1  1 . 2 1 1  

. 8 1 5  .E39  . e 4 7  , 8 3 6  . e 5 8  - 9 7 0  - 9 6 8  . 9 8 6  

1.287 1 . 3 5 7  1 . 3 8 5  1 . 2 6 4  1 . 4 3 1  1 . 6 8 8  1 . 6 7 9  1 . 7 2 6  



I I I I I , 

V C  

. 0 1 2 5  

. o o o o  

. 0 2 5 0  

. O S 0 0  

. l o o 0  

. a 0 0 0  
- 3 0 0 0  
. 4 0 0 0  

- 6 0 0 0  
. 5 0 0 0  

. 7 0 0 0  

1.0125 
- 7 2 5 0  

L O 2 5 0  
1.0500 
1.1000 
' . a 0 0 0  
' . 3 0 0 0  
' . 4 0 0 0  
1 .5000  
' . 6 0 0 0  
' . 7 0 0 0  

, 7 3 0 0  
. 7 3 5 0  
- 7 4 0 0  
, 7 8 0 0  
. 8 0 0 0  
. I3500 
. g o o 0  

1.7a50 

1.7350 
'a7400  
' - 7 5 0 0  
t .8000 
' - 8 5 0 0  
t 9 0 0 0  
' .9500 
' . 9750  
, 9 9 9 9  

STATION 0.312b/2; 6f 40'; 8, = 0' 

Pressure Coefficienf , Sp 

LIz-6' 
. 0 4 4  
. 8  5 7  
- 9 3 7  

1 . 0 3 3  
1 . 1 5 2  
1 . 2 1 8  
1 . 2 9 2  
1 . 3 5 5  
1 . 4 3 8  
1 . 5 4 3  
1 . 8 2 9  
2 . 0 1 7  
1 . 1 4 1  
1 . 1 3 8  
1 - 0 9 1  
1 . 1 4 6  
1 . 0 8 0  
1 . 0 1 9  

, 9 5 1  

- 6 8 0  
I 8 1 8  

. 5  7 0  
- 7 6 0  

5 . 7 9 7  
5 . 5 2 7  
5 . 1 5 7  
3 . 6 6 4  

1 . 8 4 6  
1 . 8 7 3  

1 . 9 1 a  

JQ=-3' 
. 3 1 3  

1 . 5 3 4  
1. 4 6 9  

1 . 4 2 8  
1 . 4 4 2  

1 . 4 2 8  
1 . 4 7 4  

1 . 6 2 3  
1 . 9 0 6  
2 . 0 9 5  

. 7 8 3  

. 9 2 1  

. .e42 

- 9 5 6  
. 9 2 9  

. 9 3 4  
- 8 9 1  

. 6 6 4  
- 5 5 6  
. 7 7 8  

5 . 7 2 4  
5 . 9 5 1  

5 . 3 6 8  
3 . 8 3 4  
1 . 9 6 6  
1 . 8 6 0  

1 . 4 5 3  

1 . 5.4 4 

. 8 8 1  

1.883 

- 6 0 1  . 5 4 0  
. 0 8 5  .Ob5 

. 2 0 1  . a 3 8  
- 3 9 7  . 4 3 8  
- 6 0 9  - 6 3 8  
-851 - 8 9 1  

, 0 0 0  ;o.oo 

1 . 0 8 5   1 . 1 2 6  
1 . 6 5 9   1 . 7 8 5  

lQ=oO 
a . 4 7 8  

8 . 0 6 4  

1 i 2 5 4  

2 . 3 5 3  
2 . 4 0 2  

1 . 5 8 6  

1 . 5 8 8  
1 . 5 5 6  

1 . 6 3 5  
1 . 6 9 7  
1 . 9 2 8  
8 . 1 0 0  

- 4 6 8  
- 5 5 6  

- 8 3 2  
. 7 5 3  

. 8 5 7  

- 6 1 7  
. 7 5 9  

. 5 2 0  
- 7 5 1  

5 . 8 5 9  
5 . 6 2 8  
5 . 2 8 0  
3 . 8 2 4  
1 . 9 1 2  
1 .E25  
1 . 8 7 1  

. 7 a 1  

. e a 4  

e503 

. a 0 0  

. 0 4 9  

, 4 0 5  
. 6 0 1  

1 . 1 0 3  
. 8 6 5  

. a 0 9  

1 . 7 8 7  

10~3' 

a . 5 4 3  
a . 4 9 6  
a . 4 9 6  

2 . 0 5 5  

2 . 4 5 0  
2 .535  

2 . 1 7 8  
1 . 8 3 0  
1 . 6 6 6  

1 . 8 6 9  
1 . 7 7 0  

. a 1 1  

. 3 2 9  
- 5 0 4  
, 5 6 9  
, 7 1 2  
, 7 5 9  
. 7 6 2  
. 7 0 1  
. 5 7 5  

' . 4 9 5  
, 6 7 4  

5 .042  
4 . 7 0 7  
4 . 3 7 9  
3 . 2 5 2  
1 . 8 6 9  
1 . 8 1 7  
1 . 8 6 2  

1 . 6 3 6  

. 4 4 4  

. 0 4 7  

. D O 0  

- 4 1 1  
. a 3 0  

, 6 0 3  
- 8 6 0  

1 . 0 8 0  
1 . 6 7 7  

2 . 0 8 6  
2 . 0 6 2  
2 . 0 6 2  

2 . 0 9 4  
2 . 0 4 6  

2 . 0 9 6  
2 . 0 2 7  
1 . 9 0 0  
1 . 7 2 5  

. 1 3  3 

. 4 0 0  

. 5 3  8 
- 6 5 7  
. 7 0  8 

- 5 6  7 
. 6 6 0  

. 4 8  1 

.501 

1 . 7 9 7  
4 . 8 1 3  
1 . 6 8 8  
1 . 6 0 9  
1 . 5 9 8  
1 . 5 9 8  

a . 0 7 5  

a . 1 1 5  

1 . 6 8 8  

. a 4 4  

. 7 3  3 

1 . 7 8 8  

, 1 7 2  
. 0 0 8  
. 0 0 8  
.2?3 
. 4 3 7  
- 6 3 3  

1 . 0 8 4  
, 8 7 7  

1 . 5 7 1  

I. 9 0 1  
1 . 9 9 0  

1 . 8 9 0  
1 . 8 6 1  
1 . 8 2 3  
. 1 . 8 4 5  
1 . 8 7 1  
1 . 8 8 8  
1 . 8 8 8  
1 . 8 3 7  

1 . 9 0 1  
1 . 8 8 2  

. I 1 5  

. 8 1 7  

. s 7 9  

. 4 9 7  

. 6 4 7  

. 7 2 0  

.701 

, 6 7 7  
- 6 1 5  
. 4 3 a  
. 5 o a  

1 . 7 1 6  
1 . 7 0 8  
J . 7 0 0  
1 . 6 9 4  
1 . 6 9 4  
1 . 6 9 4  
1 . 7 0 8  

. l 5 8  

- 0  1 3  
.Oil 

. 2 7 9  

. 4 5 9  

. a 5  8 

1 . 1 3 3  
. 9 1 0  

1.6'78 

lQ= /2' 
a . 0 8 1  
1 . 8 1 5  
1 . 7 9 6  
1 . 7 9 6  
1 . 7 9 4  

1 . 8 3 1  
1 . 8 4 7  
1 . 8 5 3  
1 . 8 6 9  

1 . 9 5 9  
1 . 9 5 5  

. 0 7  0 
- 1 5  6 
. 3 1 1  
- 4 3 0  
, 5 8 5  

r 6 8 2  
- 6 5  8 

e 5 9 1  
e 6 5 0  

- 4 1 9  
. 4 9 7  

1 . 7 3 5  
1 . 7 0 8  

1 . 8 1 a  

1 . 7 0 8  
1 . 6 9 7  
1 . 7 1 8  
1 . 7 2 9  
1 . 7 4 0  

- 1 5 6  
a 0 0 5  . 00  5 

. 4 4 3  

1 . 1 5 5  
. 9 i 3  

. 2 6 9  

. 6 5 a  

1 . 7 0 8  

lQ= /5' 
1 . 8 8 1 '  
1. 7 6 0  ' 
1 . 7 5 5  
1 . 7 5.5 
1. 7.55 
1 . 7 7 6  
1 . 7 7 9  
1 . 7 9 0  
1 . 8 1 4  
1 . 8 8 3  
1 . 8 9 9  
1 . 8 7 5  

. 0 4 8  

. 2   3 5  

. 3  5 5  

- 5 9 9  
- 6  37 
. 6  1 3  . 5 6 2  
- 4  0 1  
. 4 7 6  

1 . 6 9 9  
1 . 7 1 3  

1 . 6 9 1  
1 . 6 9 1  
1 . 6 9 9  
1 . 6 9 9  

- 1  l a  

.5 a 2  

I. 7 3 0  

. 1 6 6  

- 0 1 6  
. 0 1 1  

. 3   6 5  
, 4 3 5  

1 . 1 5 0  
. 9  1 0  

1 . 6 9 3  

, 6 4 2  

1 

. . . . . .  



Y C  

. o o o o  

. 0 1 2 5  

. 0 2 5 0  

. 0 5 0 0  

. l o o 0  

. 2 0 0 0  

. 3 0 0 0  

. 4 0 0 0  
- 5 0 0 0  
. 6 0 0 0  
- 7 0 0 0  

r . 0 1 2 5  
. 7 2 5 0  

+ . O 2 5 0  
r . 0 5 0 0  
*.1000 
* . 2 0 0 0  
* . 3 0 0 0  
* . 4 0 0 0  
* . 5 0 0 0  
* . 6 0 0 0  
' - 7 0 0 0  *. 7 2 5 0  

. 7 3 0 0  
- 7 5 5 0  
- 7 4 0 0  
. 7 5 0 0  
. e o 0 0  
. e 5 0 0  
- 9 0 0 0  

f . 7 3 5 0  
i . 7 4 0 0  
* . 7 5 0 0  
* . 8 0 0 0  
9 . 8 5 0 0  
* . g o o 0  
* . 9 5 0 0  
* . 9 7 5 0  

. 9 9 9 9  

- 1 8 4  - 1 5 6   1 . 0 3 8  

- 8 6 9  1 . 2 8 9  2 . 2 8 1  

1 . 0 8 0  1 . 3 3 7   1 . 6 9 7  

. e 3 4   1 . 2 4 5   2 . 3 6 7  

, 9 8 3   1 . 3 0 s   2 . 1 a 5  

1 . 1 5 6  1 . 3 2 9  1 . 4 6 9  
1 . 9 0 4  1 . 3 3 2  1 . 4 2 6  
l.k?47 1 . 3 5 3  1 . 4 3 1  
1 . 2 8 8  1 . 3 6 4  1 . 4 0 4  
1 .30'7  1 . 3 5 6  1 . 3 6 4  
1 . 2 6 9  1 . 2 7 8  1 . 3 0 7  
1 . 2 5 8  1 . 2 4 5  1 . 2 4 8  
1 . a 4 5  , 9 5 8  . 5 a 5  
1 . 2 1 2  . 9 7 9  . 5 8 6  
1 . 1 4 8  1 . 0 0 3  , 7 3 7  
1 . 1 6 1  ' , 9 6 8  . 7 5 1  
1 . 0 9 4  ' - 9 6 8  , 8 3 4  
1 . 0 1 5  . 9 3 9  . E 2 9  

.EO5 . 7 7 2  - 7 2 6  

. 9 2 3  . E 8 2  . 7 9 4  

- 6 3 2  . - 6 2 4  e 5 7 0  
-4'78 - 4 6 0  - 4 1 7  

8 . 5 3 8  2 . 2 3 0  2 . 1 0 9  
- 5 2 9  - 5 2 5  - 4 7 9  

2 . 0 7 9  2 . 0 9 6  2 . 0 6 9  
1 . 8 9 5  2 . 0 0 4  1 . 9 9 6  
1 . 8 4 7  1 . 9 4 s  1 . 9 2 1  
1 . 8 1 2  1 . 8 8 6  1 . 8 5 6  
1 . 8 0 9  1 . 8 3 5  1 . 7 7 0  
1 . 8 5 2  1 . 8 5 9  1 . 7 8 6  

. 3 9 7  . a 9 9  . a 8 0  

. 0 4 9  . 0 4 3  - 0 3 8  

. o o o  - 0 0 3  - 0 0 0  ~~~~ 

. 1 8 4  .a15 
, 3 8 6  - 3 9 8  
. 5 9 4  . 6 2 7  
.I388 . 9 1 5  

1 . 1 3 4  1 . 1 5 9  
1 . 7 4 2  1 . 7 7 s  

.is6 

. 3 8 2  

.E85 

. 5 9 2  

1 . 1 2 7  
1 . 7 3 2  

1 . 7 4 0  
2 . 3 6 9  
2 . 3 2 2  

2 - 3 5 7  
2 . 2 2 1  
1 . 8 8 1  
1 . 5 6 7  
1 . 4 3 9  
1 . 3 8 6  
1 . 3 1 4  
1 . 2 6 9  

- 2   6 9  
e 3 9 6  
a 5 4 0  

2 . 3 2 a  

. 6 1 4  

. ? 0 5  
- 7 3 2  
. 7 1 8  
- 6  7 6  
. 5  3 5  
. 3 9 1  

1 . 7 3 7  
. 4 5 0  

1 . 7 6 4  
1 . 7 5 3  
1 . 7 1 6  

1 . 6 8 9  
1 . 7 0 8  

1 . 7 Q l  

1 . 9 6 4  
2 . 0 2 3  
2 . 0 2 0  
2 . 0 0 4  
1 . 9 9 3  
2 . 0 2 3  
2 . 0 4 7  
2 . 0 2 0  
1 . 9 7 7  
1 . 8 7 1  
1 . 7 1 6  

. I 2 8  

. a 4 5  

. 4 0 0  

. 5 1 7  

. 6 3  4 

. 6 7 7  
- 6 8 8  
. 6 2  9 
. 5 1 4  
. 3 7 6  

1 . 6 4 2  
1 . 6 4 2  
1 . 6 4 2  
1 . 6 4 2  
1 . 6 4 2  
1 . 6 4 8  
1 . 6 6 3  

1 . 6 8 8  

. 4 e  1 

1 . 9 7 3  
1 . 8 3 6  
1 . 8 3 6  
1 . 8 3 6  
1 . 7 9 6  
1 . 8 3 0  
1 . 8 4 4  
1 . 8 7 0  
1 . 8 7 8  

1 . 8 7 0  
1 . 8 1 2  

1 . 8 7 0  
- 0  9 8  
. 2 0 1  
. 3 5 4  
- 4 6 6  
. 6 1 9  
. 6 5 9  
. 6 7 4  
- 6  2 2  
. 4 9 5  
. 3 8 1  

1 . 6 9 5  
. 4   4 4  

1 . 6 6 6  
1 . 6 6 6  
1 . 6 6 6  
1 . 6 8 0  
1 . 6 8 2  
1 . 7 0 3  

2 . 0 8 5  
1 . 8 2 2  
1 . 8 2 2  
1 . 8 2 2  
1 . 8 2 2  
1 . 8 3 0  
1 . 0 6 0  
1 . 8 6 8  
1 . 8 6 8  
1 . 8 7 1  
1 . 9 7 9  
1 . 9 5 2  

. 0 3 8  

. i 3 8  

. a 8 5  

. 4 2 6  

. 5   4 6  

- 6 4 9  
.603 
. 5 3 5  
e 3 5 6  

1 . 7 1 3  
. 4 5 1  

1 . 7 0 8  
1 . 7 1 9  
1 . 7 1 3  
1 . 7 3 5  
1 . 7 3 2  
1 . 7 4 0  

e 6 2 7  

1 . 8 8 9  
1 . 8 0 6  
1 . 7 9 5  
1 . 7 9 5  
1 . 8 1 9  
1 . 8 1 4  
1 . 8 3 2  
1 . 8 3 5  
1 . 8 6 2  
1 . 9 3 7  
1 . 9 6 3  
1 . 9 2 9  . 0 3 5  

.104 

. a 2 2  

. 3  3 7  

. 5 0 3  

. 5   6 8  . 5 9 4  

. 5   6 7  

. 5  2 4  
- 3   5 3  

1.723 
1 . 6 9 9  
1 . 6 9 9  
1 . 7 0 7  

1 . 7 3 6  
1 . 7 3 6  

. 4  ae 

1 . 7 a 3  

1 

. .  . .. . 

1 
2 

P 
?i 

!2 



m" I 

. o o o o  
- 0 1 2 5  

. 0 5 0 0  

. l o o 0  

. 2 0 0 0  

.3000 

. 5 0 0 0  

. 4 0 0 0  

- 6 0 0 0  
. 7 0 0 0  

. o a 5 0  

. 7 a 5  o 
+ . o i a s  
% 0 2 5 0  

'.1000 
* .0500 

* .a000 
r .3000  
* . 4 0 0 0  
* . 5 0 0 0  
c . 6 0 0 0  
r . 7 0 0 0  

e 7 3 0 0  
. 7 3 5 0  
. 7 4 0 0  
- 7 5 0 0  
. 8 0 0 0  
. e 5 0 0  
, 9 0 0 0  

* . v a s 0  

S.7360 
S .7400  
k .7500 
. . a 0 0 0  
b.8500  
b .9000  
* . 9 5 0 0  
w.9750 
. 9 9 9 9  

Pressure  Coefficient,!+ 
I 

. 0 4 7  

. 9 7 3  
1 . 0 0 0  
1 . 0 9 6  
1 . 2 0 3  
1 . 2 6 0  
1 . 3 2 9  
1 . 4 0 3  
1 . 5 0 4  

2 . 0 4 1  
1 . 6 5 2  

2 . 2 9 1  
1 . 1 8 1  
1 . 1 7 3  
1 . 1 3 7  
1 . 1 7 0  
1 . 1 1 0  
1 . 0 4 T  

. 9 7 5  

.e71 
- 7 2 6  
- 6 1 7  

5 . 5 9 2  
. a 1 9  

5 . 9 4 3  
5 . 7 7 3  
5 . 1 6 5  

1 . 6 4 1  
1 . 4 0 8  

a .  1 0 4  

.301 
0 0 5  

, 0 0 0  
- 2  71  
. 4 4 1  
. 5 9 a  
. 7 6 a  
. 8 8 8  

1. 1 3 2  

1 . 4 7 1  
. a 9 1  

1 . 4 6 1  
1. 4 4 5  
1 . 4 4 2  
1 . 4 3 1  
1 . 4 3 1  

1 . 5 9 2  
1 . 5 0 6  

1 . 7 1 4  
2 . 0 5 5  
2 . 2 9 5  

. a 3 4  

. 9 4 4  
, 8 7 7  

. 9 4 4  
- 9 6 8  
. 9 4 7  
. 9 0 9  
. e 5 0  
, 6 9 7  
. 5 9 7  

5 . 5 3 1  
. 8 2 9  

5 . 8 3 5  
6 . 6 6 5  
4 . 9 3 3  
2 . 0 7 4  
1 . 6 4 1  
1 . 4 3 1  

1.171 
2 . 3 0 4  
2 . 2 7 6  
2 . 0 6 0  
1 . 5 7 7  
1 . 5 5 6  
1 . 6 0 2  
1 . 6 6 4  
1 . 7 7 8  
2 . 0 9 5  
2 . 2 9 3  

.4 9  3 
, 5 9 1  

- 7 5 6  
, 8 4 0  
. 8 4 8  
. 8 4 8  
- 7 7 0  
- 6 4 8  
- 5 6 4  

5 . 4 3 1  
. 7 9 1  

5 . 6 8 6  
5 . 5 0 9  
4 . 7 0 5  

1 . 6 4 0  
2 . 0 5 4  

1 . 4 0 9  

a . 3 1 7  

. 7 a 6  

. 3 7 9   . 3 6 3  

. o o o  . o o o  
- 2 6 6  . a 6 6  
. 4 5 2  . 4 2 8  
. 6 0 8  . 5 8 0  
. 7 8 5  . 7 5 9  

1 . 1 7 8  1 . 1 4 9  
. e 9 3  .goo 

. 0 3 a  . o i l  

2 . 0 4 3  
2 . 5 0 1  
2 . 4 8 7  
2 . 5 0 1  
2 . 5 5 5  

2 . 1 6 1  
2 . 4 4 2  

1 . 7 0 9  
1 . 8 3 8  

1 .919 
1 . 7 3 5  

. a 5 9  

. 5 a 3  

2 . 0 5 9  

- 3 6 1  

- 6 1 4  
. 7 5 8  
, 7 8 2  
a 7 8 2  
. 7 3 8  
- 6 6 8  
. 5 5 1  

4 . 6 9 2  
. 7 4 1  

4 . 7 0 9  
4 . 5 0 1  
3 . 6 9 5  
1 . 8 9 5  
1 . 6 1 4  
1 . 3 9 9  

. 3 1 8  
- 0 1 3  . 0 1  1 
e 2 7 0  

. 5 7 1  

. 4 4 a  

2 . 2 7 8  
2 . 3 0 0  
2 . 2 7 3  
2 . 2 7 3  
2 . 2 4 8  
2 . 3 1 6  

2.1329 
2 . 1 4 2  
1 . 9 8 4  
1 . 8 3 7  
1 . 7 9 6  

. 1 5  3 

. 2 5  6 

. 4 1 i  
- 5 7 0  
. 6 9  a 
- 7 4 7  
. 7 5 8  
. 7 0  9 
. 6 7 0  . s a  3 

3 . 3 9 3  
. 6 4 S  

3 . 0 9 0  
2 . 6 4 3  

a . z 9 4  

2 . 1 7 a  
1 . 6 8 4  
1 . 5 5 3  
1 . 4 8 5  

. a 1  0 

. o o o  

. o o o  

. a s 9  
- 4 6 9  
- 6 4  3 

1 . 9 5 6  
1 . 8 8 7  
1 . 8 6 0  
1 . 8 5 0  
1. 7 9 7  
1 . 8 1 0  
1 . 8 2 9  
1 . e 5 8  
1 8 6 0  
1 . 8 2 3  
1 . 8 4 7  
1 . 0 6 6  

.106 

. 2 2 5  

. 3 7 1  
- 5 1 4  
- 6 4 7  
.t10 

. 7 0 2  
- 6 6 3  
. 4 8 8  

8 . 1 3 9  
1 . 9 5 8  

1 . 7 0 1  
1 . 8 3 6  

1 . 6 4 8  
1 . 6 4 3  

. 7 4 a  

. 5 7 a  

1 6 7 5  

. 1.1 9 

. o o o  . 0 21 

. 3 1 3  
- 5 0 4  
- 6 8  9 

. 7 5 7  ; a i ?  . 9 3 0  
- 9 0 6  1 . 0 4 1  1 . 1 5 5  

1 . 1 8 6  1 . 4 3 3  1 - 6 1 ?  



Pressure Coefficient, Sp 

. o o o o  

. 0 1 2 5  

. 0 2 5 0  
: . 0 5 0 0  
' . I O 0 0  

. 4 0 0 0  

. 3 0 0 0  

. .so00 

. 6 0 0 0  
, 7 0 0 0  
- 7 2 5 0  

* . 0 2 5 0  
* . O S 0 0  
* . I O 0 0  
f . 2 0 0 0  
* . 3 0 0 0  
' . 4000  

X .6000  
* . 5 0 0 0  

* . 7 0 0 0  

. 7 3 0 0  

. 7 3 5 0  

. 7 4 0 0  

. 7 5 0 0  

. a 0 0 0  

. E 5 0 0  

. g o o 0  

, . z o o 0  

+ .01a5  

* . 7 a 5 0  

f . 7 3 5 0  
w.7400 
f . 7 5 0 0  
+ . B O O 0  
f . 8 5 0 0  
* . g o 0 0  

+ . 9 7 5 0  
f . 9 5 0 0  

. 9 9 9 9  
I 

. l a 2  

. 9 1 1  

1 . 0 3 0  
- 9 4 0  

1 . 1 4 7  
1 . 2 1 1  
1 . 2 8 8  

1 . 4 6 6  
1 . 6 2 0  
1 . 9 9 7  
2 . 2 4 1  

1 . 2 0 3  
1 . 1 4 7  
1 . 1 8 1  
1 . 1 2 0  
1. 0 4 9  

. 9 7 7  

. 8  7 1  
- 7 2 7  
. 6 2 7  

5 . 4 9 1  
. 8 0 7  

5 . 8 1 4  
5 . 6 6 6  
5 . 1 0 8  
2 . 0 7 6  
1 . 6 5 1  
1 . 4 6 6  

1 . 3 6 a  

1 .  a 2 7  

. 3 9 3  
,011 
. o o  0 
. 2   4 4  
. 4 3 5  

5 7 1  
. 7 3 5  . 8 7 3  

1.120 

1 . 4 7 4  
. a 4 7  

1 . 4 6 3  
1 . 4 5 3  
1 . 4 5 3  
1 . 4 3 6  
1 . 4 5 3  
1 . 5 1 4  
1 . 6 1 9  
1 . 7 2 7  
2 . 1 0 9  
2 . 3 5 9  
.E61 
0 9 1 5  
. 9 8 7  
. 9 7 9  

1 . 0 0 1  
. 9 9 5  

. e 6 6  

. 7 3 2  

. 6 1 9  

5 . 7 4 9  
. a 3 9  

6 . 0 5 3  
5 . 8 8 0  
5 . 1 4 9  

1 . 6 9 5  
1 . 4 8 0  

- 9 5 8  

a . 1 9 5  

. 3 9 8  

.038 
- 0 0 0  
. a 8 8  
. 4 5 7  
. 6  1 3  
. 7 7 5  
- 9 2 3  

1.186 

2 . 1 4 0  
. 8 6 7  

2 .073  
1 . 9 9 6  
1 . 7 6 7  
1 . 5 3 5  
1 . 5 2 5  
1 . 5 7 8  
1 . 6 5 9  
1 . 7 7 4  
2 . 0 9 2  
2 . 3 8 2  

. 6 a 1  
- 6 8  a 
. e 1 6  

- 8 9 9  
. 8 3 2  

. a 9 9  

. 8 1 1  - 6 7  9 

. e 7 7  

" 

. 5 s s  

5 . 6 a 8  
.E16 

5 . 8 8 5  
5 . 6 9 8  
4 . 9 3 8  

1 .688  
1 . 4 0 4  

8.129 

.043  
- 4 1 5  

. 0 1 6  
, 2 7 6  
,468  
. 6 1 0  
. 7 7 6  

1 -188 
. 9 a 8  

a 
2 
2 
2 
2 
a 
I 
1 
I 
1 
2 

a 

4 
4 
4 
3 
1 
1 
1 

- 0 6 8  
:4 5  7 
. 4 2 0  
- 4 4 4  
. s o 0  
. 0 9 5  
. 4 2 5  

. 6 5 5  

, 8 8 9  
, 6 8 4  

. 0 0 7  

. z o o  
- 3 1 4  
. 4 9 0  
. 5 9 7  
. 7 2 8  
. 7 7 8  
- 7 7 6  
. 7 2 0  
- 6 3 4  
- 5 2 5  
. 7 2 0  

- 6 0 2  
- 6 4 5  

-651 
. E 7 6  
- 5 8 8  
.412 

. 7 7 a  

. 3 9  a 

. 3 1 a  
- 0 2 4  
. ooo  
. 2 S 6  
. 4 2 1  
- 5 7 0  
. 7 5 4  
. a 9 0  

1 . 1 4 6  

2 . 2 3 2  
2 . 2 6 1  

2 . 2 4 8  
2 . 2 1 4  

2 . 2 3 5  
a . 1 7 2  

1 . 9 3 9  
1 . 7 8 0  
1 . 7 5 9  

. I 3  5 

. 2 6 2  

a . 2 5 1  

2 . 2 5 1  

2 . 0 8 4  

. 4 2 8  

. 5 3  4 
- 6 8 8  ~~ ~ 

. 7 4 6  

. 7 5  9 

. 7 3  0 

. 6 5  9 

. 5 0 3  

3 . 5 1 0  
. 6 6 1  

2 . 8 0 6  
2 . 2 8 8  

1 . 5 2 1  
1 . 4 3 9  

3 . a 5 9  

1 . 6 3 3  

I 
I 

. 2 2 5  

. o o  8 
- 0 1 9  
. 5 0 4  
- 4 7 3  
. 6 4  3 
. a 4 1  
. o 2 1  
. 3 6 5  

1 . 9 2 9  
1 . 8 6 7  
1 . 8 6 3  
1 . 8 5 5  
1 . 7 6 8  

1 . 8 0 5  
1 . 7 8 9  

1.810 
1 . 8 0 7  
1 . 7 7 6  
1 . 7 8 6  
1.813 

. a 3 9  

. 3 9 8  

. 5 2 5  

. 6 6 8  
- 7  3 4  
- 7 5 5  
. 7 2 1  
- 6 6 5  
. 4 9 8  
. 5 9 9  

2 . 0 1 9  
1 . 8 8 9  
1.712 
1 . 6 4 0  
1 . 6 4 0  
1 . 6 5 4  

.1a2 

2.215 

.143 

- 0  37 
. O i l  

. 3 5 9  
- 5 8 5  

. 9 5 9  

. 7 1 0  

1 . 1 7 1  
1 . 6 3 5  



. . . . . . . . . . . 

, I I i i 

VC 

. o o o o  
- 0 1 2 5  
. 0 2 5 0  
.0500 

- 2 0 0 0  
. l o o 0  

- 3 0 0 0  
- 4 0 0 0  
. 5 0 0 0  
. 6 0 0 0  
. ? O O O  
. 7 2 5 0  

1 .0125 
1 . 0 2 5 0  
' . 0500  
1.1000 
b . a o o o  
' . 3 0 0 0  
' .4000 
' . 5000  
' i 6 0 0 0  
: . 7 0 0 0  

. 7 3 0 0  

. 7 3 5 0  
- 7 4 0 0  
- 7 5 0 0  
. B O O 0  
, 8 5 0 0  
. g o o 0  

. - / a 5 0  

: .7550 
- 7 4 0 0  

' . 7 5 0 0  
b. B O O 0  
* . 8 5 0 0  
= . g o o 0  
b.9500 
' .9750 
, 9 9 9 9  

STATION 0.51211/2; ~f = 35'; 8, = 6' 

Pressure Coefficient, Sp 

7.370 
- 9 2 3  

1 . 0 4 4  
. 9 5 4  

1.181 
1 . 2 2 5  
1 . 3 0 2  
1 . 3 9 2  
1 . 4 9 1  
1.611 
1 . 9 5 4  
2 .217  
1 . 0 0 0  
1 . 0 2 8  
1 . 0 0 0  
1.077 
1 . 0 4 1  

. 9   8 9  

. 9 2 3  

. 8  03 
- 6 9 3  
. 5 7 3  

5 . 4 0 3  
. 7  59 

5 5 9 8  
5 . 3 7 0  
4 .935  

1 . 6 1 9  
1 . 4 6 6  

a . 0 5 8  

. o o o  

. 3 4 5  

. D O 0  
I 2 3 8  
. 4 2 2  
* 5 6 7  

. 8 7 4  

. 73a  

i . i a 1  

1.384 
. 1 6 4  

1 . 3 0 7  
1 . 3 2 9  
1 . 4 2 2  
1 . 4 2 2  
1 . 4 2 2  

1 . 5 6 2  
1 . 4 8 2  

1 . 6 8 7  
2 . 0 2 4  
2 . 2 7 0  

- 8 4 2  
. 8 9 2  
. 9 4  1 
. 9 5 7  
. 9 ? 6  
. 9 4 1  
. 8 9 7  
. E 3 1  
- 6 6 2  
.565 

5 . 5 0 8  
. 7 9 9  

5 . 7 7 6  
5 . 6 5 5  
4 .945  
2 . 1 1 7  
1 . 6 9 3  
1 . 4 6 6  

1 . 1 4 0  
2 . 3 0 7  
2 . 2 3 6  
2 . 2 4 7  
8 . 1 3 7  
1 . 5 8 1  

i . 5 9 5  
1 . 5 5 6  

1 . 6 6 9  
1 . 7 4 3  

2 . 2 3 0  
. 4 8 8  
. 5 7 5  

a . 0 3 9  

- 7 1 5  
. ? 4 0  
- 8 3 0  
- 8 5 2  
. a 1 7  
- 7 6 7  . .  . . 
- 6 4  4 
. 5 4 3  

5 . 3 2 1  
. 7 7 3  

5 . 5 4 9  
i5 .370  
4 .600  
2 . 1 0 7  
i . 6 9 9  
1 . 4 4 7  

1.913 
2 . 4 6 6  
2 .425  
2 - 4 4 ?  
2 . 5 0 9  
2 . 3 8 5  
2 . 1 4 9  
1 . 8 2 7  
1 . 7 1 5  
1 . 6 9 9  
1 . 6 6 4  
1 . 9 6 2  

. 2 8 5  
- 3 6 0  

- 6 0 4  
,531 

. 7 5 3  

. 7 1 8  

- 7 5 6  
, 6 9 9  
, 6 4 2  
. 5 0 7  

4 . 5 0 1  
-705 

4 .556  
4 . 3 7 7  
3 .574  
1 . 0 5 1  
1 . 5 9 6  
1 . 4 4 2  

2 . 1 7 0  
2 . 2 1 8  
2 . 1 5 4  
2 . 1 6 5  
2 . 1 3 8  
2 . 1 8 6  
2 . 2 0 7  
2 . 1 5 7  
2 . 0 9 1  
1 . 9 5 4  
1 . 7 8 2  
1 . 7 4 8  

. 1 2 7  

. 2 2 7  

. 3 9  6 
- 5 1  I 
. 6 4 9  
. 7 0  2 
. 7 2  3 
.67 3 
. 6 2 8  

. 6 0  5 
, 4  8 0  

3 . 0 9 9  

2 . 4 4 5  
2 . 8 6 9  

2 . 0 9 8  
1 . 5 8 4  
1.602 
1 . 4 1 6  

2 . 0 0 6  
1 . 9 3 5  
1 . 8 8 5  
1.888 
1 . 8 1 4  
1 - 8 6 1  
1.869 
1 . 9 0 6  
1 . 8 9 3  
1 . 8 5 9  
1 . 6 9 0  
1 . 9 2 5  

. a 1 4  

. 1 1 9  

. 3 6 4  
- 4 9 6  
- 6 4 4  
-710 
. 7 3 4  
- 7 0 0  
. 6 4  4 
. 4 9 4  
.581 

i. 9 8 8  
1 . 8 6 6  
1 . 7 0 0  
1.653 
1 . 6 4 2  

a . 1 4 1  

1 * 6 6 6  

. 3 6 1  

. O D 0  

: SlSB 
- 4 4 0  
. 5 9 1  

- 9 4 1  
. 7 7 4  

1 . 1 2 7  

. 3 4 5   . a 9 5  .I88 . 1 3 3  ~ ~~ ~. 
i o o s  . 0 2 2  . D o 0  . o o o  
- 2 4 7  . a 5 7  . a 8 0  . 3 2 2  
. o o o  ,008 , 0 0 0  . 0 3 4  

. 4 3 3  , 4 4 2  .454 . S O 2  

. 5 9 2  . 5 8 0  . 6 2 6  - 6 8 6  

. 7 8 6  - 7 6 2  .a55 . 9 2 9  

1 . 1 9 2   1 . 1 8 4  1.402 1.602 
. 9 1 5  . g o a  1 . 0 2 4   1 . 1 4 6  

1 
1 



vc 
. o o o o  
. 0 1 2 5  
, 0 2 5 0  
. 0 5 0 0  
. l o o 0  
, 2 0 0 0  
, 3 0 0 0  
, 4 0 0 0  
. 5 0 0 0  
. 6 0 0 0  
. 7 0 0 0  

* . 0 1 2 5  
. 7 2 5 0  

* . o a 5 0  
r . 0 5 0 0  
+ . l o o 0  
r . 2 0 0 0  
*.3000 
a . 4 0 0 0  
* . 5 0 0 0  
1 . 6 0 0 0  
* . 7 0 0 0  

. 7 3 0 0  

. 7 3 5 0  
, 7 4 0 0  
, 7 5 0 0  
. e o 0 0  
. e 5 0 0  
. g o o 0  

+ . ? a 5 0  

e . 7 3 5 0  
+ . 7 4 0 0  
* . 7 5 0 0  
+ . 8 0 0 0  
* . E 5 0 0  
* . g o 0 0  
* . 9 5 0 0  
* . 9 7 5 0  

. 9 9 9 9  

Pressure Coefficient ,Sp 

.. . . 

. ooo  

. 9 8 1  

1 . 0 7 7  
. 9 9 2  

1 . 2 0 0  
1 . 2 5 5  
1 . 3 1 0  
1 . 4 0 3  
1 . 5 1 2  

1 . 9 4 5  
1 . 6 1 7  

2 . 2 0 3  
1 . 0 2 5  
1 . 0 5 8  
1 . 0 2 2  
1 . 1 0 7  
1 . 0 4 1  
1 . 0 0 3  

. 9   3 7  
I 8 1 1  
.7  0 1  
. 5 9 2  

5 . 3 2 7  
- 7   6 7  

5 . 5 5 1  
5 . 3 6 5  
4 . 8 4 2  
1 . 9 9 2  
1 . 5 8 9  
1 . 5 0 2  

1 . 4 6 9  
- 3   5 7  

1 . 4 4 7  
1 . 4 5 3  
1 . 4 6 9  
1 . 4 4 7  
1 . 4 5 0  
1 . 5 1 7  
1 . 5 9 0  
1 . 6 8 9  
2 . 0 0 3  
2 . 2 3 4  

. 7 7 1  

. E 3 4  

. a 9 9  

. 9 1 0  

. 9 3 2  

. 9 1 6  

. 8 8 1  

. 8 0 3  

. 6   6 9  

. 5 8 5  

5 . 3 7 8  
. 7 9 7  

5 . 6 4 1  
5 . 4 5 9  
4 . 7 7 1  

1 . 6 3 2  
2 . 0 3 0  

1 . 4 5 0  

1 . 3 9 4  
2 . 5 5 1  
2 . 4 1 1  
2 . 4 1 3  

1 . 6 1 4  
a . a 4 3  

i . 5 5 1  
1 . 5 9 3  
1 . 6 5 4  

2 . 0 0 2  
1 . 7 3 1  

2 . 1 7 7  
. 4 1 9  
. 4 9  9 
- 6 5  8 
. 7 0 9  
- 8 0 2  
. e 1 8  
- 8 0 2  
. 7 4 6  
- 6 2 1  
. 5 4 2  

5 . 1 1 9  
. 7 5 7  

5 . 3 0 2  
5 . 1 0 3  
4 . 3 3 3  
1 . 9 8 1  

1 . 4 3 6  
1 . 6 a a  

2 . 0 7 8  
2 . 4 7 1  

2 . 4 4 5  
2 . 4 6 6  
2 . 4 0 8  
2 . 1 9 9  
1 . 8 5 9  
1 . 6 9 5  
1 . 6 5 3  
1 . 7 5 8  
1 . 8 4 0  

- 3 1 7  

. 5 7 0  

. 6 8 6  
- 7 2 3  

. 6 8 9  

- 5 0 7  
- 6 2 8  

4 . 1 3 4  
4 . 0 8 1  

3 . 1 4 7  
3 . 8 9 7  

1 . 7 6 3  

1 . 4 1 2  

2 . 4 3 4  

. a 1 4  

, 4 8 0  

. 7 a 3  

. 6 7 a  

1 . 5 3 1  

a . 2 5 4  

a . a 3 5  
a . 1 8 5  

2 . a 5 1  
2 . a o a  

2 . 2 3 5  
2 . 2 3 5  

2 . 2 3 5  

2 . 1 4 7  
2 . 0 1 7  
1 . 8 5 0  
1 . 8 2 3  

. 1 2 8  

- 4 1 4  
. 5 3  4 
. 6 7 6  
. 7 1 9  
. 7 3 8  
- 6 9 8  
. 6 5  1 
. 4 9 1  

3 . 0 2 5  
. 6 1 6  

2 . 4 9 6  

1 . 6 3 0  

1 . 5 1 5  

. a 5 1  

a . 8 3 9  

8 . 0 6 0  

1 . 5 4 8  

2 . 0 3 3  
1 . 9 1 3  
1 . 9 0 2  
1 . 8 9 4  
1 I 8 6 7  
1 . 8 8 6  
1 . 9 0 2  

1 . 9 6 5  
1 . 9 3 s  

i i 8 9 %  
1 . 9 5 7  
1 . 9 8 4  

- 2 1 7  
. l o o  
- 3 6 0  
. 4 9 9  
. 6  5 0  
. 7 1 5  

- 7 1 0  
. 7 4 8  

. 6 4 5  

.501 
- 6 0 7  

2 . 0 6 2  
1 . 0 9 7  
1 . 0 1 6  
I .  6 9 6  
1 . 6 6 4  
1 . 6 9 4  
1 . 6 9 4  

,318 . s 6 a  . 3 4 0  . a 7 2  . a 0 8  . 1 1 4  
. o o o  .o19  . 0 1 9  . 0 3 a  . O I L  . o i l  
. o o o  . o o o  . o o o  . o a s  . 0 1 9  . o 3 0  
- 2 2 5  . a 6 6  , 2 6 0  - 2 5 1  . 2 9 4  - 3 2 5  
- 4 2 7  . 4 5 4  . 4 3 3  - 4 4 1  . 4 8 0  . S 1 8  
- 5 7 5  . 6 0 4  . 6 0 0  - 5 9 1  . 6 6 8  - 7 1 0  
- 7 4 8  - 7 9 7  "781 " 7 7 6  -883 - 9 4 9  - . -  
i 9 O S  . 9 3 2  i 9 3 5  ; 9 2 1  1 . 0 7 4   1 . 1 7 1  

_ ~ ~ _  " ~- 
1 - 1 6 7   1 . 2 1 4   1 . 2 1 1   1 . 2 2 2   3 . 4 7 2   1 . 6 4 2  

1 1 

' . .  

I ,I 
b ,  . 

. . .  
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9 C  

. o o o o  

. 0 1 2 5  
,0250 
- 0 5 0 0  
. ! l o o 0  
. a 0 0 0  
.3000 
. 4 0 0 0  
. s o 0 0  
. 6 0 0 0  
. 7 0 0 0  

i . 0 1 2 5  
. 7 2 5 0  

*.0250 
* .0500 
* . l o o 0  
* .8000 
i.3000 
* . 4 0 0 0  *. 5 0 0 0  
* .6000 
* .7000 
r.7850 
. 7 3 0 0  
. 7 3 5 0  
. 7 4 0 0  
- 7 5 0 0  
. B O O 0  
. 8 5 0 0  
. 9 0 0 0  

* .7350 
* .7400 
C.7500 
* . B O O 0  
C.8500 
* .goo0 
*.9.500 
' - 9 7 5 0  

- 9 9 9 9  

s m m  0.3m/2; f5f = oo; 6, = l2O 

1 . 3 4 3  
. 3 6 6  
. 4 8 3  
.649 
- 8  3 3  

.999 

. 9 4 9  

1 0 4 9  
1.096 
1 . 1 0 4  
1 .116 
1 . 1 2 1  
2.320 
2.389 
1 .829 
1.538 
1.426 
1 3 5 4  
1 . 3 0 1  

1 . 2 1 3  

1 . 1 8 5  
1.210 

1 . 1 8 2  
1 . 1 3 2  

1 . 1 5 4  
1 .107 

1 . a 4 9  

1. o a 7  
1 . 0 3 0  
1 . 0 6 0  

1 0 5 7  
1 . 1 2 1  
1 . 1 1 6  
1 1 1 6  
1 . 0 9 9  
1 . 0 6 8  
1.053 
1 . 0 4 3  
1.049 

. 5 6 2  

.705 

. 9 1 9  

. 7 9 7  

1 . 0 4 5  
1 . 0 9 8  
1 . 1 3 0  

1 . 1 5 9  
1 . 1 4 6  

1 . 1 4 6  
1 . 1 3 5  

1 . 7 4 2  
1 . 1 3 5  

1 . 4 4 9  
1 . 2 9 9  

1 . 8 3 8  
1 . 2 2 0  
1 . 1 8 9  
1 . 1 6 4  
1 . 1 6 4  
1 . 1 6 8  
1 . 1 7 7  
1 . 2 5 6  

1 . 6 0 0  

1.814 

1 . 1 4 0  
1 . 1 6 2  
1 . 0 6 7  
1 . 0 6 4  
1 . 0 5 3  

1 . 4 2 6  
. a 7 5  

1 . 3 5 4  
1,354 
1 . 3 5 4  
1 . 3 1 1  

1 . a 6 8  
1 .a73 

1 . a 6 3  
1.aj1 

1.a1z 
1.198 

1 . 0 7 5  
1 .022 
1 . 0 9 7  
1 . 0 4 3  
1 . 0 9 7  

1 . 1 3 2  
1 . 1 3 7  

1.184 
1.1a4 
1 . 1 4 8  
1.166 
1 . 2 3 9  
1 . 1 9 8  
1 . 1 9 6  
1 .198 
1 . 1 6 3  
1 . 1 2 9  
1 . 1 1 3  

- 9 4 2   - 9 0 7  .YO6 - 6 4 9  - 6 6 7  - 7 0 4  .71Q 



, .  . . . .  
.) 

-0000 
-362  -676 1.307 2.389 2 - 2 9 6  1.809 1.715 1.621 -0125 

1.370 e587  -246 1.079 1 - 5 0 1  1.525 1.669 1.808 

.Q500 
-463  -812  1.233 2.308 2.223 1.794 1.707 1.6 0 .0250 
.630  .922 1.249  2.198 2.180 1.775 1.702 1.610 

. T O O 0  -833 1.027 1.280 1.802 2.156 1.741 1.672 1.640 
- 2 0 0 0  -934 1.069 1.238 1.436 2.059 1.762 1.699 1.661 
.3000 

1.091 1.116 1.191 1.264 1.334 1.720 1.762 1.731 .6000 
1.082  1.137 1.228 1.310 1.453 1.786 1.753 1.728  .5000 
1.047 1.121 1.228 1.350 1.630 1.788 1.732 1.704 -4000 
1.008 1.114 1.228 1.388 1.882 1.794 1.726 1.680 

1.126 1.111 1.164 1.221 1.243 1.699 1.835 1.808 .7250 
1.085 1.114 1.151 1.221 1.243 1.673 1.783 1.763  -7000 

*.Ol25 2.296 1.713 1.196 -599  .362 - 2 0 0  .130 .094 
r.0250 2.436 1.588  1.114 -656  .454  -321 -260 . a l l  
+.0500 1.978 1.478 1.156 - 8 2 9  -620 .484 . 4 4 4  .380 
*.IO00 1.545 1.305 1.096 -855 "701 .626 - 5 5 8  .506 
+.2000 1.447 1.268 1.114 -966  .a43  .784  -756  .709 
*.3000 1.373 3.248 1.135 1.038 .gal  .e71  .e54  .843 
* . 4 0 0 0  1.312 1.210 1.154 1.073 - 9 8 3  .949 .949 -920 
* . s o 0 0  1.860 1.192 p . 1 4 0  1.081 1.012 -999 1.011 1.008 
*.6000 1.233 1.163 1.130 1.076 1.036 1.036 1.062 1.099 

+.7250 1.109 1.161 1.156 1.173 1.158 1.294 1.382 1.420 
,7500 1.178 1.163 1.191 1.275 1.308 1.994 2.282 2.338 
-7350 1.134 1.145 1.175 1.178 1.184 2.518 1.699 1.751 

-7500 1.151 1.148 1.175 1.200 1.203 1.520 1.718 1.763 

.a500 1.025 1.069 1.106 1.146 1.168 1.496 1.696  1.70.9 

.8000 1-025 1.058 1.106 1.173 1.173 1.539 1.696 1.709 

-9000 1.041 1.069 1.104 1.150 1 - 1 3 6  1.465 1.696 1.733 

* . 7 0 0 0  1.217 1.174 1.148 1.108 1.090 1.126 1.182 1.196 

.7400 1.104 1.137 1 . 1 7 0  1.800 1.195 1.554 1.762 1.790 

r.7350 
+.7400 +. 7500 +. 8000 
+ . e 5 0 0  
*.9000 
s.9500 
+.9750 
.9999 

1.074' -998 .956 
1.145 1.068 -977 
1.115 1.067  1.038 
1.115 1.090  1.085 
1.091 1.074 1.067 
1.058 1.072  1.072 
1.044 1 . 0 4 8  
1.058 1.069 1 . 0 6 4  

-. . _. s.067 

1.038 1.098 1 . 0 4 8  

-721 - 6 8 2  -658  -699 ~ ~~~ ~ 

,904 .881 . q a i  . i s 4  
.998  .969  .968 1.030 

1.065 
1.071 
1.068 

1.076 
1.065 

1.081 

1.034 1 . 0 8 4  
1.044 1.115 
1.071 1.141 
1.077 1.199 
1.101 1.862 
1.112 1.362 

i.i49 
1.203 
1.274 
1.341 
1.447 
1.583 

.7 25 

1.062 
I .  185 

1.389 

.9 sa 

1.258 

1.431 

1.659 
1.546 1 

.. . . 
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t 1 

_. . 

1 i 
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. 0 1 2 5  

. o o o o  

. 0 2 5 0  

.OS00 

. a 0 0 0  
, 1 0 0 0  

. 3 0 0 0  

. 4 0 0 0  

. 5 0 0 0  

. 6 0 0 0  

. 7 2 5 0  

. T O O 0  

. 0 1 2 5  
- 0 2 5 0  
- 0 5 0 0  
,1000 
. 2 0 0 0  
. 3 0 0 0  
. 4 0 0 0  
. s o 0 0  

. 7 0 0 0  

. 6 0 0 0  

. 7 3 0 0  
, 7 2 5 0  

. 7 3 5 0  

. 7 4 0 0  
- 7 5 0 0  
. e o 0 0  
. 8 5 O Q  
. g o o 0  

. 7 3 5 0  

. 7 4 0 0  

- 8 0 0 0  
- 7 5 0 0  

. 8 5 0 0  

. g o o 0  

. 9 5 0 0  

. 9 7 5 0  

. 9 9 9 9  

S'IIA'IION 0.512b/2; Bf = 0'; 8, = -6' 

1 . 4 7 1  . 7 5 4  - 2 3 8  1.010 1 . 4 4 4  1 . 4 7 9  1 . 5 9 9  1 . 8 1 6  
~ 3 3 9  - 9 5 0  1 . 1 0 1  2 . 4 6 1  2 . 2 0 4  1 . 7 7 6  1 . 6 7 6  1 . 6 7 2  
- 4 5 1  - 7 5 7  1 . 1 5 9  2 . 2 5 8  2 . 1 3 8  1 . 7 7 6  1 . 6 7 6  1 . 6 3 2  
e 6 0 6  - 8 7 2  1 . 1 8 8  2 . 0 2 3  2 . 0 8 0  1 . 7 6 2  1 . 6 7 6  1 . 6 3 2  
-777 . 9 9 2  1 .198 1 .556 2 . 0 9 6  1.738 1 . 6 5 8  1 . 6 4 3  
- 8 7 8  1 . 0 3 9  1 . 2 5 0  1 . 3 6 5  1 . 9 9 6  1 . 7 5 7  1 . 6 7 4  1 . 6 5 9  
, 9 4 8  1 . 0 7 9  1 . 2 0 3  1 . 3 0 8  1 . 7 4 9  1.778 1 . 6 9 8  1 . 6 8 6  
- 9 9 9  1 . 0 7 5  1 . 2 0 1  1 . 2 7 6  1 . 4 9 1  1 . 7 7 3  1 . 7 0 8  1 . 7 0 8  

1.028 1 . 0 8 1  1 . 1 8 8   1 . 2 3 5   1 . 3 4 4   1 . 7 4 6   1 . 7 2 7   1 . 7 2 4  

1 . 0 3 9   1 . 0 7 3   1 . 1 4 8   1 . 1 4 8  1 . 1 7 5  1 . 6 3 4   1 . 7 9 0   1 , 7 6 2  
1 . 0 7 6   1 . 0 7 3  1.122 1 . 1 5 1   1 . 1 6 8   1 . 6 6 3  1 . 7 8 8  1.800 

1.033  1.075  1.175 1.18a 1 . 2 3 3  1.701 1 . 7 3 5  1 . 7 4 0  

2 . 3 3 6   1 . 7 9 3  1.138 . 5 9 2   . 3 a 6  . B O B  .152 . 0 9 s  
2 . 4 7 0  1 . 6 5 0  1.250 - 6 4 2  - 4 3 9  - 3 3 9  - 2 6 9  . a 0 1  
2 . 2 8 3  1 . 5 8 2  1.167 . a 0 6  .618 . 5 0 2  , 4 4 0  . 3 5 0  
1.750 1.336 1.a14 . E 4 3  .707 . 6 3 5  - 5 6 8  . 5 1 0  

1 . 3 7 0   1 . 2 6 8   1 . 1 6 9   1 . 0 3 1   . 9 4 9   . 9 1 9  . E 7 1  . 8 3 9  
1.428  1.302 1.117 . 9 7 4   . e 4 9   . a 0 6   . 7 6 5   . 7 a 5  

1.530 1 . 2 3 5  1.175 1 . 0 8 1  1 . 0 0 2  1 . 0 0 4  - 9 6 7  . 9 4 5  
1 . 2 7 4  1 . 2 1 6  1 . 1 8 5  1 . 0 8 3  1 . 0 3 4  1 . 0 3 1  1 . 0 3 1  1 . 0 2 1  
1 . 2 4 4  1 . 2 0 1  1.167 1.078 1 . 0 3 1  1 . 0 6 3  1 . 0 9 0  1 . 0 9 4  
1 . 2 1 0  1 . 1 8 5  1 . 1 4 8  1 . 1 0 1  1.076 1 . 1 5 3  1 . 1 9 7  1 . 2 0 8  
1.177 1 . 1 5 1  1 . 1 6 1  1 . 1 2 8  1 . 1 1 6  1 . 3 3 4  1.375 1 . 4 3 4  
1.159 1.146 1.159 1 . t e a  1 .173  1 .994  2 .231  2 .338 
1 . 1 1 9  1 . 1 3 8  1 . 1 6 4  1 . 1 5 6  1 . 1 4 4  1 - 5 2 5  1 . 6 5 5  1 . 7 2 9  
1 . 1 1 9  1 . 1 3 3  1 . 1 6 4  1 . 1 6 1  1 - 1 4 7  1 - 5 4 9  1 . 7 0 6  1 . 8 0 0  
1 . 1 2 7  1 . 1 4 8  1 . 1 5 4  1 . 1 5 6  1 . 1 4 9  1 . 5 1 7  1 . 6 4 4  1 . 7 7 0  

e 9 9 1  1 . 0 2 8  1.151 1.117 1 - 1 8 8  1.501 1 . 6 6 8  1 . 7 0 8  

1 . 0 2 0   1 . 0 3 6   1 . 0 7 5   1 . 0 8 3   1 . 1 0 7   1 . 4 5 2  1 . 6 5 0   1 . 7 4 0  
- 9 9 6   1 . 0 2 8  1.091 1 . 1 0 1   1 . 1 2 3   1 . 4 9 0  1 . 6 4 7  1.787 

1.119 1 . 0 6 5   - 9 8 1   . a 9 5  . S O 2   . 6 7 6   - 7 0 9   . 7 3 8  

1 . 1 3 7  1.128 1 . 0 4 1   1 . 0 1 0  - 9 7 6   - 9 9 6   1 . 0 5 3   1 . 0 8 9  
1 . 1 5 3   1 . 1 0 1   1 . 1 0 4   a 9 3 4   - 8 9 9   e 9 0 8   - 9 6 2   - 9 9 1  

1.111. 1 . 0 8 8  1 . 0 9 1   1 . 0 5 7  1.047 1.127 1 . 1 9 7   1 . 2 5 7  
1 .132 1 . 1 1 4  1 . 0 6 5   1 . 0 6 0   1 . 0 4 1  1 . 0 8 4  1 . 1 5 9  1.203 

1 . 0 7 6  1.070 1 . 0 8 3   1 . 0 6 2   1 . 0 4 9   1 . 1 6 1   1 . 2 6 1   1 . 3 3 3  
1 . 0 5 5   1 . 0 5 7  1 . 0 8 1  1.057 1.060 1 . 1 9 6   1 . 3 3 5   1 . 4 3 1  
1 . 0 3 9  1.034 1 . 0 7 0  1 . 0 6 7  1 . 0 7 0  1 . 2 7 6  1 . 4 2 8  1 . 5 8 3  
I . O a 8  1.031 1.101 1 . 0 6 2  1.079 1.367 1 . 5 4 8  1 . 6 5 6  

. . .. . .. 
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I , :  ' I  

. o o o o  
- 0 1 2 5  
- 0 2 5 0  

.loo0 

. 0 5 0 0  

- 2 0 0 0  
. 3 0 0 0  
. 4 0 0 0  
.5000 
,6000 
- 7 0 0 0  
. 7 2 5 0  

* . 0 1 2 5  
* . 0 2 5 0  
C . 0 5 0 0  
' . l o o 0  
* . a 0 0 0  
*.3000 
* . 4 0 0 0  
* . 5 0 0 0  
C . 6 0 0 0  
v .7000 
w.7250 

. 7 3 0 0  

. 7 3 5 0  

. 7 5 0 0  

. 7 4 0 0  

.eo00 
-8500 
- 9 0 0 0  

*. 7 3 5 0  
+ . 7 4 0 0  
f . 7 5 0 0  
*.eo00 
* . e 5 0 0  
* . g o o 0  
* . 9 5 0 0  *. 9 7 5 0  

. 9 9 9 9  

. . ." 

1 . 4 7 1  . 2 9 9  
. 5  97 
. 5 7 3  

.8 7 4  

. 7 5 1  

.9  29 

.9  67 
1.003 

1.028 
1.006 

2 .244 
1 .044 

2 .419 
2 . 2 9 9  
1 .814 
1 . 4 4 7  
1 .386 
1 .332 
1.280 
1.252 
1 . 2 1 1  
1 . 1 8 4  
1.156 
1 . 1 0 4  
1 . 0 8 0  
1 . 1 1 2  

- 9 5 6  
.9 7 3  
.9 9 7  

1 . 1 2 6  
1 . 1 7 0  
1 . 1 3 7  
1.137 
1. 101 
1.060 
1 - 0 3 3  
1.049 
1.017 

. 9 4 5  

. 5 2 8  

. 6 8 4  
- 8 2 9  

1.016 
. 9 5 6  

1 . 0 6 1  

1 . 0 9 6  
1 . 0 7 2  

1 . 0 7 7  
1 . 0 6 9  

1 . 0 9 6  
1 . 8 8 2  
1 . 7 6 9  
1 . 6 9 8  
1 . 3 9 4  
1 . 3 3 6  
1 . 3 0 9  
1 . 2 9 4  
1.253. 
1 . 2 2 5  
1 . 2 1 4  
1 . 1 8 3  
1 . 1 7 5  
1 . 1 4 8  
1 . 1 3 3  

1 .016 
1 . 1 5 4  

1.022 
1 . 0 3 8  

1 . 1 5 6  
1 . 1 2 3  
l . l B 8  
1.250 
1 . 2 1 5  
1 .204 
1 .193 
1 . 1 9 3  
1 . 1 5 6  
1.139 

1 .350 
1 . 1 5 0  

1 . 2 4 7  
1 . 2 9 1  
1.161 
1 . 2 0 2  
1 . 2 1 5  

1 . 2 2 0  
1 . 1 9 9  
1 . 2 0 7  
1 . 1 9 9  
1 . 1 9 6  
1.193 

1 . 1 9 6  
1 .193 

1 . 0 9 4  
1,085 
1 . 0 8 5  

. a 8 6  

1. a 2 9  

2 . 2 6 5  
- 8 7 4  

2 .084 
1 . 8 4 4  
1 .546 
1 . 3 8 8  
1 . 3 3 0  
1 . 2 9 8  

1 . 1 7 5  
1 .210  

1 . 1 7 3  
- 7 3 6  
. 7 5 4  
. e 9 3  
. 8 9 5  

1.007 
1 . 1 0 1  

i . a 6 6  

1 . 1 1 4  
2.130 
1 . 1 1 9  
1 . 1 4 1  
1 . 1 6 5  
1 . 1 8 9  
1 .189 
1.175 
1 . 1.7 5 
1 . 1 0 3  
1 .106 
1 .093 

1 . 4 3 6  
2 . 2 8 3  
2 . 2 2 2  
2 . 1 6 4  
2 . 2 0 8  
2 . 0 7 9  
1 . 7 9 9  
1 . 5 2 4  
1 . 4 0 0  
1 . 2 9 3  
1 . 2 1 6  
1 . 2 1 3  

. 4 1 3  

. s o  1 

. 6 7 7  

. 7 5  4 

. 9 0 8  

. 9 9  6 
1 . 0 5 6  
1 . 0 9 5  
1 . 1 0 0  
1 . 1 3 9  
1 . 1 8 0  
1 . 2 2 7  

1 . 2 0 5  
1 . 2 1 6  
1 . 1 6 9  
1 . 1 5 5  
1 . 1 6 6  

l . a o 5  

1 . 6 3 9  1 . 8 6 3  
1 . 6 7 7  1 . 6 4 8  
1 . 6 9 8  1 . 6 4 6  

1 . 4 4 2  
1 . 8 1 5  
1 . 8 0 2  
1 . 8 0 2 ; 1 . 6 9 6  
1 . 7 4 5 '   1 . 6 9 . 6  
1 . 7 7 5   1 . 6 9 3  
1 . 7 8 6   1 . 7 2 3  
1 . 7 5 6 .   1 . 7 8 5  
1 . 7 4 3   1 . 7 4 2  
1 . 6 8 5  1 . 7 4 7  

1 .614  1 ,790 

, 3 4 1   . 2 8 9  
-518, . 4 4 6  

1 . 6 2 7 ' 1 . 7 4 a  

. 2 5 l i  '.149 

, 6 5 9 .   . 5 9 1  
. 8 a 2 .  . 7 8 0  
- 9 2 1   . 8 9 9  

1.002 - 9 9 6  " .  . 
1 . 0 4 7  1 . 0 5 8  
1 . 0 7 4 .  1 . 1 2 3  
1 . 1 4 6 '  1 . 2 0 7  
1 . 3 2 9 .  1 . 4 1 8  
1 . 9 5 2  2.263 
1 . 4 9 0  1.685 " . .  
1 .514   1 .728  

- ~ _ ~ _  
1 . 5 0 4   1 . 6 5 5  
i . 4 9 6  1 . 6 6 6  
1 . 4 5 8  1 . 6 6 9  
1 . 4 3 1  1 . 6 6 6  

1. 6 4 6  

1 . 6 8 1  
1 . 6 6 2  

1 . 7 Q 3  
1 . 7 1 9  
1 . 7 4 6  
1 . 7 5 2  
1.771 
1 . 8 0 3  

.109 

. 5 3 3  
. 3  6 7  

. 7 2 9  . 8 6 2  

. 9  68 
1 . 0 5 0  

1 . 2 2 7  
1 . 1 0 7  

1 . 4 5 0  
2 . 3 4 5  
1 . 7 5 2  
1.806 

1 . 7 2 2  
1 . 7 6 8  

1 . 7 2 4  
1 . 7 3 5  

. a 18 

1 . 1 0 9  1 . 1 6 1  - 9 9 7  -880 . 6 9 3 '  . 7 2 4 '  , 7 5 6  
1 . 1 5 1  1.110 - 9 6 5  . 9 5 7  - 9 5 4  . 9 8 8  1 . 0 0 6  
1 . 1 4 3  1 . 1 1 8  1 . 0 3 7  1 . 0 2 9  1 . 0 0 2  1 . 0 6 4  1 . 0 9 3  
1 . 1 1 9  1 . 1 3 1  1 . 0 9 5  1 . 1 0 6  1 . 1 0 1  1.180 1 . 2 1 9  

1.095 1.115 1 . 0 9 3  1.111 1 . 1 7 3  1 - 2 8 3  1 . 3 4 9  
1 . 0 6 7  1 . 1 1 5  1.093 1 . 1 1 4  i . a O 8 ,  1 . 3 6 9  1 . 4 4 7  
1 . 0 8 0  1 . 1 0 4  1 .087 1 . 1 3 3  1 . 2 7 0  1 . 4 4 5  1 . 5 4 5  
1 . 0 4 3  1 . 0 6 9  1 . 0 7 1  1 . 1 3 3  1 . 3 5 1  1 .S50 1 . 6 5 9  

1.123 1 . 1 2 9   1 . 0 9 3  1.111 1 . 1 4 1  1 . 2 1 2   1 . 2 7 5  

L I 
I 

. .. 
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TABZE XV.- PRESSURE DAW OVER A MODIFIED NACA &A004 AIRFOIL SECTION AT SEVERAL ARGUS OF ATTACK. 

% 
. o o o o  
. 0 1 2 5  
. 0 2 5 0  
. 0 5 0 0  
. l o o 0  
.2000 
. 3 0 0 0  
.4000 
. 5 0 0 0  
. 6 0 0 0  
. 6 9 0 0  

t . 0 1 2 5  
k .0250 
t . 0 5 0 0  
F.1000 
, .a000 
F.3000 
r . 4 0 0 0  
t . 5 0 0 0  
' a 6 0 0 0  
' e 6 9 0 0  
. 7 0 0 0  
, 7 0 6 3  
. 7 1 2 5  
. 7 2 5 0  
- 7 5 0 0  
, 8 0 0 0  
. e 5 0 0  
. 9 0 0 0  
. 9 5 0 0  
. 9 7 5 0  

' e 7 0 6 3  
E . 7 1 2 5  
' .7250 

p . 8 0 0 0  
" 8 5 0 0  
' .goo0 
,.9500 
' - 9 7 5 0  
. 9 9 9 9  

' .7500 

STATION 0.809/2; 6f = 0'; 6,  = 0' 

Pressure Coff icient , Sp 

1 . 6 3 6  - 2 1 2  - 1 0 2  1 . 1 0 3  1 . 2 9 1  1 . 5 1 5  1 . 6 5 0  1 . 7 3 4  1 . 8 8 0  1 . 8 3 4  
- 4 2 4  - 8 4 8  1 . 5 5 7  2 . 6 6 0  2 . 2 2 6  2 ,080 1 . 9 3 2  1 - 8 2 1  1 . 7 5 8  1 . 7 0 7  
.580 - 9 0 1  1 . 4 3 8  2 . 5 3 4  2 ,223 2 ,083 1 . 9 2 4  1 . 8 1 0  1 . 7 5 8  1 . 7 0 7  
. 7 5 2  . 9 8 6   1 . 3 6 3  2 . 0 1 2  2 . 2 0 7  2 . 1 0 0  1 . 9 2 4  1 . 8 1 3  1 . 7 5 8  11707 
- 8 7 5  1 . 0 6 5   1 . 3 4 1  1 . 5 9 8  2 . 2 4 2  2 . 1 0 0  1 . 9 2 7  1 . 8 1 0  1 . 7 3 6  1 , 7 0 7  
- 9 8 5  1 . 1 0 0  1 . 2 8 6  1 . 4 1 0  2 . 0 9 4  2 . 1 2 2  1 . 9 5 4  1 . 8 2 9  1 . 7 5 2  1 . 7 0 7  

1 . 0 6 1  1 . 1 2 4 , 1 . 2 8 0  1 . 3 6 1  1 . 6 8 5  2 . 1 2 2  1 . 9 5 4  1 . 8 3 4  1 . 7 6 6  1 . 7 2 0  
1.078 1 . 1 2 9   1 . 2 S 8  1 . 3 2 9  1 . 4 2 3  2 . 0 6 4  1 . 9 8 2  1 . 8 4 7  1 . 7 8 7  1 . 7 4 4  

2 . 0 2 9   1 . 4 6 5   1 . 0 3 4   a 5 9 7   - 4 1 6   - 3 2 9   e 2 5 8   - 2 3 2   - 1 6 2   - 1 3 8  
1. 
1. 
1. 

1. 

1. 
1. 
1. 

1. 
1. 

1. 

1. 

1 b  

1 b  

1. 
1. 
1. 
1. 

1. 
1. 
1. 
I. 
1. 
1. 
1. 
1. 
1. 
1. 

1. 

7 7 2  
5 4 3  
4 1 4  
3 5 1  
5 1 3  
2 7 5  
2 2 5  
1 5 4  
1 2 7  
0 8 0  
1 4 0  
1 1 9  
1 0 5  
0 7 8  
0 8 0  
0 6 1  
0 7 2  
0 6 1  
1 1 6  
1 2 7  
1 3 8  

1 1 0  
1 2 7  

0 9 7  
0 8 6  
0 7 8  
0 6 7  
0 1 7  

1. 
1. 

1. 
1. 

1. 
1. 
1. 
1. 
1. 
1. 
1. 

'1 . 1. 

1. 

1. 
1. 

1. 
1. 

1. 
1. 

1. 
1. 
1. 
1. 
1. 
1. 

1. 
1. 

3 3 0  
2 8 5  
2 3 8  
2 2 4  
2 1 4  
1 8 5  
1 5 3  
0 9 7  
0 7 9  
0 9 4  
1 6 1  
1 5 3  
1 3 2  
1 1 0  
0 9 4  
0 6 8  
0 7 1  
0 5 7  
0 7 1  
0 6 3  
0 7 1  
0 7 6  
0 6 5  

0 6 0  
0 6 5  

0 6 0  
0 6 0  
0 6 0  

I 

1 . 0 2 6  
1 . 0 7 6  
1 . 1 2 5  
1 . 1 5 3  

1 . 1 5 9  
1 . 1 4 2  
1 . 1 0 6  

1 . 1 1 2  
1 . 2 5 8  
1 . 2 0 8  
1 . 1 8 1  
1 . 1 4 2  
1 0 1 2 0  
1 . 1 1 4  
1 . 0 9 2  
1 . 0 9 2  
1 . 0 9 8  
1 , 0 7 0  

1 . 1 7 2  

1 . o s a  

1 . 0 7 6  
1 . 0 7 8  
1 . 0 8 7  
1-08? 
1 . 0 8 1  
1 . 0 8 1  
1 . 0 7 8  
1.078 

. 7 1  

.85 

1.02 
. 9 7  

1.08 
1.08 
1 . 0 8  

1.09 
1 . 0 6  

1 . 1 4  
1 .27  
1.23 
1 . 1 9  
1 . 1 7  
1.14 
1 . 1 2  
1 .10  
1 . 0 7  
1 . 0 7  

0 9 7  
1 .00  
1 . 0 4  
1 - 0 4  
1.05 
1.08 
1.07 
1.05 
1 . 0 9  

6 . 5 4 1  
5 . 6 9 4  
9 e 8 4 8  

1 . 9 8 6  1 
8 . 9 2 8  

1 1 . 0 1 8  1. 
9 1 . 0 2 6  1 
5 1 . 0 3 4  1 
5 1 . 0 8 7  1 
6 1 . 1 6 6  1 
5 1 . 2 4 6  1 
5 1 . 2 1 4  1 
2 1 . 1 9 3  1 
0 1 . 1 6 9  1 
9 1 . 1 4 0  1 
2 1 . 1 2 1  1 
3 1 . 0 9 2  1 

6 1 . 0 2 8  1 
9 1 . 0 8 1  1 

9 . 9 0 6  
1 . 9 7 3  1 
4 . 9 9 6  1 
9 1 . 0 1 8  1 
2 i . 0 2 3  1 

1 1 . 0 4 9  1 
1 1 . 0 3 4  1 

4 1 . 0 4 1  I 
8 1 . 0 9 2  1 

4 7 6  

8 6 3  
0 9 6 4  

0 0 7 5  
. l o 6  
. 1 3 1  
- 3 1 5  
. 6 3 5  
a 5 8 5  
. 5 5 7  
. 5 3 7  
9 4 8 2  
. 4 1 2  

0 3 1 2  
. 3 5 9  

, 2 8 4  
- 1 3 6  

. 6 8 5  

. 0 4 a  

, 9 8 6  
- 0 8 9  . 1 0 0  

. 1 2 0  
, 1 5 3  
-3.81 
, 1 9 8  

1 a o  

, 2 5 6  

0 4 1 4  
a 5 9 8  
- 7 9 1  
- 9 0 6  
- 9 9 6  

- 3 6 9  . 
. 5 4 3  I 
. 7 5 1  0 

. 8 6 4  . 
e 9 6 7  

1 . 0 3 0  . 
1.091 1. 
1 . 1 5 9  1. 
1 . 4 1 8  1. 
1 . 8 5 0  1. 

i.880 i . 8 5 2  1 .  
1 . 8 6 7  1 . 8 5 5  1. 
'1.845 1 . 8 5 5  1 ,  
1 . 7 9 5  
i . 7 3 5  
1 . 6 5 8  
1 . 5 8 9  
1 . 5 5 4  
1 . 1 7 2  
1 0 0 3 2  
1 0 0 9 3  
1 ,125 
1 0 1 3 6  

1 . 4 5 2  

1 . 8 3 9  1. 
i.808 F .  
1 . 7 8 7  1. 
1 . 7 4 4  1. 
1 . 7 1 3  1. 
i . 1 8 3  i, 
1 . 0 5 4  1. 
1.115 10 
1 . 1 4 9  1. 
1 . 1 7 8  1. 
1 . 2 1 2  1. 
1 . 2 9 4  1. 
1 . 3 7 0  1. 
1 . 4 4 9  1. 
1 . 5 4 1  1. 

2 7  1 
4 3 0  
6 4 8  

8 9 2  
7 9  1 

9 7 4  
0 4 6  
1 3 9  
3 8 6  
81 6 
8 2 7  

8 1 9  

811 
811 

8 0 0  
7 7 9  
7 7 1  
168 
0 6 2  
1 0 4  

1 8 7  
1 3 6  

23 7 
3 0 6  

5 0 3  
4 2  3 

6 4 1  

8 a 1  

. . . 
1. 

1. 
1. 

1. 
1. 
1. 
1. 

1. 
1. 

1. 
I. 

1. 
1. 
1. 
1. 
1. 
1. 
1" 
1. 
1. 
1. 
1. 

2 3 3  
4 0 0  
5 9 9  
7 4 7  
8 6 9  
9 4 3  
0 3 9  

3 8 9  
1 3 2  

8 0 7  
8 0 7  

8 0 7  
8 0 7  

8 0 7  
8 0 7  
8 0 7  
8 0 5  
8 0 2  
1 7 1  
0 6 3  
1 1 6  
1 5 0  
20 8 

3 5 2  
2 6 1  

4 6 8  
5 7 4  
7 1 7  

.. . 



. .  , . .  . 

VC 
. o o o o  
,0125 
.0250 
.a500 
.loo0 
. z o o 0  
.3000 
.4000 
.5000 
.6000 
.690D 
f.0125 

*.OS00 
*.O250 

*.a000 
* . i o o o  
*.3000 
*.4000 
* . 5 0 0 0  
* . 6 0 0 0  
*.6900 
.7000 
.'PO63 
.7125 
.7250 
,7500 
,8000 
-8500 
.goo0 
.9500 

*.7063 
.9750 

*.7125 
*.7250 
*.7500 

*.8500 
* . B O O 0  

"9000 
*.9500 
*.9750 
.9999 

. 6 3s 

. 8  57 
-782 
.897 

1.017 
1.095 
I. 143 

1.188 
1.164 

1. 180 
1.148 
1.717 
1.501 
1.420 
1.338 
1.260 
1.220 
1.188 
1.153 
1.113 
1.073 
1.089 
1.132 
1.228 
1.210 
1.193 
1.161 
1.129 
1.113 
1. 089 
1.076 
1.060 
1.025 
1.044 
1.055 
1.052 
1.057 

1.057 
1.057 

1.057 
1.057 

1.262 2.326 
-047 .830 

1.223 1.878 

1.244 1.512 
1.244 1.409 

1.257 1.354 
1.257 1.332 
1.233 1.297 
1.209 1.250 
1.049 .486 
1.125 .693 
1.099 -775 
1.112 .895 
1.120 .988 
1.117 1.037 

1.104 1.065 
1.117 1.067 

1.078 1.065 

1.094 1.111 
1.144 1.212 
1.304 1.357 
1.238 1.297 
1.217 1.264 
1.175 i.239 

1.133 1.166 
1.149 1.198 

1.107 1.144 
1.091 1.327 
1.046 1.051 

1.014 -994 
.993 .?39 

1.ao2 1.613 

1.a57 1.373 

1.069 1.043 

5.028 3.026 
1.033 1.029 
1.058 1.029 

1.038 1.067 
1.038 1.054 

1.096 1.130 
1.043 1.073 

1.385 
2.545 

1.819 
8.402 
2.413 
2.426 
2.445 
2.455 
2.210 
1.788 

2.545 

2.445 
2.574 

1.730 
1.461 

1.396 1.514 
1.356 1.39 1 
1.315 1.335 

. 2 5 8  .149 

.447 .314 
-584 .466 
-761 -644 
-885 .e06 
-955 -891 

1.009 -979 
1.009 .958 

1.033 1.032 
1.033 1.005 

1.132 1.138 
1.256 1.303 
1.375 1.386 
1.323 1.335 
1.307 1.319 
1.267 1.287 
1.240 1.261 
1.202 
1.176 
1.165 
1.038 
.928 
.993 

1.423 

1.014 1.024 
1.030 1.057 
1.046 1.053 
1.063 1.061 
1.079 1.096 
1.111 1.101 
1.157 1 .I86 

1.620 
1.993 -~ 
1.993 
2.009 
2.009 
2.025 

2.028 
a.039 

1.975 
1.863 
1.746 
-117 
-277 
.416 
-608 
-78 4 
.a79 
.949 
-991 

1.039 
1.082 
1 .338 
1.743 
1.698 
1.674 
1.652 
1.578 
1.511 

1.197 1.407 
1.229 1.466 

1.181 1.375 
1.053 1.093 
.918 -970 

1.005 1.055 

1.077 
1.066 

1.114 
1.151 
1.191 

1.348 
1.861 

1.645 
1.826 
lie24 
1.824 
1.824 
1.829 
1.847 
1.847 
1.865 
1.876 
1.894 
-116 
e231 
.375 

.749 
-555 . 8 59 
.943 

1.009 
1.056 

1.402 
1.860 
1.860 
1.860 
1.860 
1.839 
1.816 
1 -782 

1.1al 

1 e740 
1.706 
1.148 
1.045 

1.119 
1.100 

1.163 

1.a71 
1.378 
1.457 
1.603 

1.a21 

1.836 
1.778 -~ ~. 
1.778 
1.778 
1.778 
1.778 
1.778 
1.791 
I. 79i 
1.799 
1.820 . 0 74 . 192 
.310 
.4 94 
.679 
.a10 
.g07 

1.052 
.9 78 

1.128 
1.383 
1.807 
1.809 
1.812 

1.815 
1.812 

1.809 
1.815 

1.796 
1.786 
1.147 
1.047 
1.118 
1.155 
1.181 
1. 247 

1.447 
1.331 

1.546 
1.702 



I I 

VC 
. o o o o  
. 0 1 2 5  
. 0 2 5 0  
. 0 5 0 0  

. 2 0 0 0  
, 1 0 0 0  

. 3 0 0 0  

. 4 0 0 0  

. 6 0 0 0  
, 5 0 0 0  

. 6 9 0 0  

f . 0 3 5 0  
f . 0 5 0 0  
+ . I O 0 0  
+ . a 0 0 0  
f . 3000  
f . 4 0 0 0  
f . 5 0 0 0  
f . 6 0 0 0  
* . 6 9 0 0  
. 7 0 0 0  
. 7 0 6 3  
- 7 1 2 5  
, 7 2 5 0  
. 7 5 0 0  
. B O O 0  
- 8 5 0 0  
. g o o 0  
. 9 5 0 0  

r . 7 0 6 3  
. 9 7 5 0  

* . 0 1 a s  

* .71a5  
* . 7 a 5 0  
* . 7 5 0 0  
* . e o 0 0  
* . 8 6 0 0  
f . 9 0 0 0  
f . 9 5 0 0  
f . 9 7 5 0  

. 9 9 9 9  

Pressure Coefficient, Sp 

1 ,120 . 0 5 9   . 9 8 0  
- 7 7 1   1 . 4 1 5   2 . 6 6 2  
. E 4 5   1 . 3 1 6   2 . 3 4 6  

1 . 0 8 6   1 . 3 2 1   1 . 6 1 2  
. 9 0 8   1 . 2 6 0  1.7'87 

1 . 1 5 7   1 . 3 0 0   1 . 4 9 0  

1 . 2 2 5  1 . 3 0 0  1 . 4 2 6  
1 . 2 4 2  1 . 3 1 1  1 . 4 1 2  

1 . 1 9 a   1 . 3 0 0   1 . 4 5 3  

1 . ~ 3 6  1 . a ~ ~  1 . 3 7 7  
1 . 2 0 9   1 . a 5 5   1 . 5 4 8  

1.a1a - 9 9 5   . 7 4 3  
1 . a ~ ~  1 . 0 3 3   . a 4 8  

1 . 1 6 8   1 . 0 5 9   . 9 9 4  

1 . 0 7 8   1 . 0 4 s   1 . 0 2 1  
1 . 0 2 0   1 . 0 3 3   1 . 0 4 3  

1 . 1 3 9   1 . 1 7 4   1 . a 8 5  

1 . 2 1 2   1 . 3 1 3   1 . 3 8 6  
1 . 2 0 9  1 . 2 7 6  1 . 3 3 9  
1 . 1 3 8  1 . 2 3 9  1 . 3 0 4  
1 . 1 1 3  ~ . . a o l  1 . 2 7 4  
1 . 1 2 1  5 . 1 7 4  1 . 2 4 3  
1 . 1 0 5  1 . 1 5 0  1 . 1 9 9  
1 . 0 9 9  1 . 1 3 4  1.183 
1.001 1 . 0 2 7  1 . 0 4 0  

- 9 0 3   , 9 4 2  .E86 

- 9 7 4  . 9 9 6  . 9 9 4  
. 9 5 7   - 9 5 2   . 9 5 9  

. 9 7 4   1 . 0 1 1   1 . 0 1 5  
- 9 9 6   1 . 0 3 3   1 . 0 6 4  

1 . 0 3 1  1 . 0 7 0  1 . 1 0 7  
1 . 0 1 7   1 . 0 6 5   1 . 0 8 5  

. a 3 1   1 . 0 6 9   1 . 1 2 3  

1 . 0 6 1  - 9 6 8  e 6 8 9  
1 . 3 4 6  - 9 0 1  - 4 2 7  

1 . 1 7 9   1 . 0 5 9   . 9 5 3  

1 . 1 0 5   1 . 0 5 9   1 . 0 2 1  
1 . 1 3 8   1 . 0 6 6   1 . 0 2 1  

1 . 0 6 4   1 . 0 9 1   1 . 1 4 5  

1 . 2 6 4   1 . 3 9 1   1 . 4 6 1  

1.01a 1 . 0 5 4   1 . 0 7 5  

1 . 5 9 8  
2 . 6 4 6  

2 . 5 5 4  
2 . 6 3 5  
2 . 0 1 2  
1 . 5 4 4  
1 . 4 5 5  
1 . 4 4 7  
1 . 4 0 7  
1 . 3 7 7  

- 4 5 6  
- 2 1 6  

. 5 4 3  
- 6 9  1 
-832 

8 . 6 8 3  

. 9 a i  
- 9 5 6  
. 9 8 0  

1: 0 0 4  
1 . 0 1 s  
1 . 1 5 0  
1 . 3 2 8  
1 . 4 7 4  
1 . 4 0 4  
1 .388  
1 . 3 3 4  
1 . 2 9 1  
1 . 2 5 8  
1 . 2 3 6  
1 . 2 1 5  
1 . 0 3 4  

- 8 6 9  
, 9 5 9  
. 9 9 4  

1 . 0 8 9  
1 . 0 5 3  
1 .077  

1 . 1 3 7  
1 . 1 8 3  

1 . 1 i a  

1 . 9 8 5  1 . 7 1 6  
2 . 5 3 3  2 . 0 8 5  
2 . 5 3 3  2 . 0 8 2  
2 . 5 3 3  2 . 1 3 0  
a . 5 4 3  a.oa3 
2 . 5 8 1  2 . 0 2 3  
2 . 3 5 4  2 . 0 5 5  
1 . 9 1 7  2 . 0 3 4  
1 . 6 0 1  1 . 9 9 9  
1 . 4 5 8  1 . 9 2 6  
1 . 3 9 9  1 . 8 4 0  

. 3 0 2  . a 8 5  

. I O 8  . I 4 0  

. 4 2 1  . 4 2 0  

. 6 0 8  - 5 9 4  

.761 - 7 6 7  
, 8 5 9  - 8 6 9  
. 9 2 9  . 9 3 9  
. 9 4 5  . 9 8 7  
. 9 8 3  1 . 0 2 8  

1 . 0 1 0  1 . 0 7 1  
1 . 1 5 0  1 . 3 5 0  
1 . 3 5 0  1 . 7 5 9  
1 . 4 6 3  1 . 7 2 7  
1 . 3 9 6  1 . 6 9 7  
1 . 3 8 0   1 . 6 9 5  
1 . 3 4 2  1 . 6 3 6  
1 . 2 9 6  1 . 5 6 8  
1 . 2 6 9  1 . 6 3 9  

1 . 2 1 8  1 . 4 6 3  
1 . 0 0 7  1 . 0 8 7  

, 9 5 6  1 . 0 2 0  
, 9 8 8  1 . 0 5 4  

1 . 0 4 8  1 . 1 1 9  
1 . 0 6 9  1 . 1 7 6  
1 . 1 0 4  1 . 2 4 8  
1 . 1 2 9  1 . 2 9 1  
1 . 1 9 3  1 . 3 5 0  

1 . 2 3 1   1 . 4 9 0  

. e 4 8   - 9 8 3  

1.008 1 . 0 7 9  

1 

... . . . . . . . . 



TABLE XVIII.- PRESSURF: DA!PA OVER A MODIF'IED NACA &AO& AlRFOlz SECTION AT SEVERAL ATiGLES OF ATTACK. 

S!CA!PION 0.803/2; €9 = 35'; 6, = @ 

Pressure Coefficient, Sp 

. o o o o  
-0125 
-0250 

-1000 
-0500 

.2000 
-3000 
.4000 

.6000 
-5000 

t.0125 
.6900 

*.0500 
f.1000 

*.3000 
*.4000 
*.5000 
*.6000 
'.6900 
. 7 0 0 0  
-7063 
-7125 
.7260 
.7500 
. 8 0 0 0  
.e500 
-9000 
.9500 

r.7063 
,9750 

w.7195 
w.7250 
t.7500 
*.8000 
* . 8 5 0 0  
r.9000 
*.9600 
i.9750 
.9999 

*.oa5o 

*.aooo 

I 

.124 

.e51 

.917 

.9 77 
1.103 
1.161 
1.208 
1.235 
1.235 
1.235 
1.213 
1.340 
1.128 
1.227 
1.208 
1.164 
1.142 
1.125 
1.090 
1.071 
1.032 
1.087 
1.169 
1.296 
1.268 
1. a30 
1.180 
1.153 
1.147 
1.131 
1.128 
1.081 
.9 55 
-988 

1.005 
1.010 
1.043 

1.071 
1.043 

1.090 
.9 61 

1.397 
.lo1 

1.312 
1.243 
I.330 
1.314 
1.314 
1.314 

1.296 
1.314 

1.264 
.9 08 

1.004 
-993 

1.017 
1.051 
i;055 
1.062 
1.057 
1.054 
1.035 
1.099 
i.198 
1.370 
1.304 
1.274 
1 - 235 
1.203 
i.187 
1.163 
1.152 
1.038 
.937 
-98 a 

1.017 
1.027 
1.046 
1.062 
1.081 
1,099 

1.021  1.731 
2.682 2.721 
2.435 2.705 
1.917 2.653 
1.613 2.716 
1.493 2.147 
1.463 1.573 
1.428 1.469 
1.417 1.444 
1.374 1.414 
1.336 1.368 
,418 .183 
.690 -429 
.728 .522 
.834 .686 
.937 .e34 

1.015 .955 
,988 -916 

1.015 -976 

1.143 1.157 
1.043 1.020 

1.287 1.324 
1.434 1.452 
1.379 1.398 
1.333 1.370 
1.309 1.343 
1.271 1.310 

1.216 1.255 
1.200 1.239 
1.032 1.023. 

.980 .974 
1.005 1.009 
1.032 1.037 
1.053 1.064 
1.075 1.063 
1.108 1.138 
1.135 1.157 

1.oas 1.001 

1.a54 1.285 

. e 8 8  .e78 

1.151 1.a2o 

a.020 
2.510 
2.510 
2.521 

2.550 
2.365 
1.939 
1.622 
1.474 
1.401 

.30 9 
* 43 3 
.611 
-763 

a.521 

.13 a 

.86 6 

.98 3 

.955 

1.737 
2 -074 
2 - 0 7 7  
2.110 
2.041 
2.066 
2.082 
2.077 
2.047 
1.959 
1.858 
.118 . a 74 
I41 I 
-581 
.767 
.666 
.943 - 995 

I 9 8 7  
1.017 
1.170 
1.383 
1.474 
1.418 
1.391 
1.369 
1.342 
1.305 
1.278 

1.036 
1.259 

, 8 8 8  
- 9 8  2 

1.245 

1;033 

1.373 
1.085 

1.808 
1.770 
.1.748 
1.734 
1.663 
1.600 
1.551 
1. 504 
1.474 
1.104 
-943 

1.030 
1.003 1.069 
1.038 1.101 
1.073  1.140 
1.100 1.195 

1.170 1.326 
1.397 

1.143 1.a60 

1.732 
1.859 
1.859 
1.872 
1.837 

1.835 
1.835 

1 835 
1.856 
1.859 
1.872 
,086 
.237 
.360 
-525 
-716 . 8 23 
.go1 

1.017 
.958 

1.095 
1.391 
1.829 

1.829 
1.829 

1.829 
1.800 
1.770 
1.749 
1.727 
1,705 
1.114 

1.071 
-976 

1.087 
1.132 
1.194 

1.383 
1.278 

1.466 
1.558 

1.956 
1.850 
1.850 
1.663 
1.852 
1.858 
1.858 
1.863 
1.863 
1.869 
1.877 

-186 
. 0 71 
- 3  04 

.6 63 

.4 60 

. 8  00 

. 8  85 

i. 030 
.9 48 

1.110 
1.414 
1.866 

1.860 
1.860 
1.855 
1.847 
1.841 
1.826 

1.129 
1.003 
1.085 
1.112 
1.181 
1.249 
1.337 
1.480 

1.710 
1.559 

1.863 

1.822 

. . .  



. . . .. 

h 1 I . 

. o o o o  

. 0 2 5 0  

. 0 5 0 0  

. l o o 0  

. 3 0 0 0  

. 4 0 0 0  

.so00 
, 6 0 0 0  
. 6 9 0 0  

t .0250 
*.0500 
' . l o o 0  
'.2000 
b.3000 
s.4000 
5 5 0 0 0  
*.6000 
" 6 9 0 0  
, 7 0 0 0  
. ? 0 6 3  
- 7 1 2 5  
. ? 2 5 0  
. 7 5 0 0  
- 8 0 0 0  
. E 5 0 0  
. g o o 0  
- 9 5 0 0  

B.7063 
. 9 7 5 0  

E.7125 
e.7250 
w.7500 
L B O 0 0  
b.8500 
L 9 0 0 0  
b.9500 

. 9 9 9 9  

.01a5 

. a 0 0 0  

~ 0 1 a s  

B.9750 

STAIITON 0.8@$1/2; 6f = 40'; 8, = 0' 

Pressure Coefficienf,Sp 

. l o 5  

. ? 9 3  
, 8 6 5  
, 9 1 5  

1.074 
1 . 1 4 6  
1 . 1 8 5  
1 .198 
1 . 2 8 0  
1.209 
1 . 1 7 9  
1 . 3 3 1  
1 . 0 8 3  
1.209 

1 . 1 6 0  
1 . 2 0 7  

1 . 1 4 1  
1 . 1 1 9  
1 . 0 9 1  
1 . 0 6 6  
1 . 0 3 6  
1 . 0 5 8  

1 . 2 0 1  
1 . 1 1 9  

1 . 1 8 5  
1 . 1 8 2  

1 . 1 1 3  
1 .135 

1 . 1 3 2  
1 . 1 2 4  
1 . 1 1 9  
1 . 0 1 9  

. 9 7 8  
1 . 0 0 3  
1 . 0 1 4  
1 .017 
1 . 0 3 6  
1 . 0 6 9  
1 . 0 8 3  
1 . 0 9 1  

.895 

I 

. 0 8 9  
1 . 4 3 6  
1 . 3 3 7  
1 . 2 7 7  
1 . 3 3 4  
1.315 
1 . 3 1 2  
1.310 
1 . 3 0 4  

1 . 2 4 2  
. e 7 5  
4 9 6 1  

1 . 0 1 3  
- 9 8 6  

1 . 0 5 3  
1.061 

1 . a 7 7  

1 . 0 5 0  
1 . 0 5 0  
l .OS4 
1 . 0 8 3  

1 . 3 1 2  

1 . 2 4 5  
1 . 2 1 5  
1 . 1 9 6  
1 . 1 8 8  
1 . 1 7 5  
1 . 1 6 4  
1 . 0 2 3  

- 9 6 1  
. 9 9 1  

1 . 0 1 8  
1.034 
1 . 0 4 5  
1 . 0 6 1  
1 . 0 8 5  
I. 1 0 4  
1 . 0 6 9  
1 . 0 6 7  

1 1 5 8  I. a 5 6  

3 . 5 3 4  
2 . a 6 3  

- 8 8 1  

1 . 7 7 6  

1 . 4 8 0  
1 . 5 8 3  

1 . 4 2 0  
1 . 4 0 4  
1 . 3 8 7  

1 . 3 0 8  
- 4 6 8  
. 7 2 4  
. 7 4 5  
- 8 5 0  
- 9 3 0  
. 9 7 4  

1 . 0 1 a  
1 . 0 3 9  
1 . 0 3 9  

I e 2 3 8  

1 a 3 4 4  

l L , o i a  

l . i a 2  

1.325 
1 . 3 7 6  

1 . 3 0 0  

1 . 2 5 1  

1 . 2 1 9  

1 . 0 2 8  
.928 

1 . 0 3 9  
. 9 9 6  

1 . 0 4 7  
1 . 0 7 2  
1 . 0 9 9  
1 . 1 8 6  
1 . 1 4 8  
1 . 1 5 3  

1 . 8 7 3  

1 .a40 

1.813 

2 .674   2 .  
1 . 6 3 3  1. 

2.647  2 .  

2 .652  2 .  
2 .104  2 .  
1 .570   2 .  
1 .452 1. 
1 . 4 2 5  1. 
1.397 1. 
1 . 3 5 1  1. 

. 4 7 7  . 

. 5 3 7  . 

. 6 7 4  . 

. e 2 5  . 

. g o 4  . 

. 9 7 5  . - 9 6 4  . 
1 . 0 2 8  1. 

, 9 9 7  . .  

1 .143 I. 

1 . 4 0 8  1. 
1.370 1. 

2.543 a .  

. a i s  . 

1.a99 I. 
1 . 3 4 5  1. 
1 . 3 8 1  1. 
1.896 1. 
1.a77 1. 
1 . a ~ ~  I. 
1.255 1. 
i . 0 3 6  i. 

. 9 1 5  . 
1.006 . 
1 . 0 3 0  1. 
1 . 0 4 7  1- 
1 . 0 7 4  1. 
1 . 0 9 9  1. 
1 . 1 4 3  1. 
1 . 1 7 8  1. 
1.a20 1. 

, 6 O  I L I  
3 7 8  2 
9 0 0  1 

3 7 2  2 
3 7 2  2 

4 1 9  2 
3 7 7  2 

9 5 3  2 
6 6 4  1 
4 7 6  1 

1 4 0  
3 7 8  1 

4 2 1  
3 1 0  

5 9 6  
7 6 1  
8 4 3  
9 0 9  
9 4 6  
9 7 5  1 

1 5 8  1 
3 6 1  1 
4 2 3  1 
3 8 1  1 
3 7 0  1 
3 4 1  I 
3 1 7  1 

a 6 1  1 
a 4 3  1 
0 2 0  1 

9 9 1  1 
9 1 7  

0 1 0  1 
0 3 9  1 
0 6 3  I 
0 9 4  1 
1 5 3  1 
1 7 4  1 
2 4 8  1 

a 9 5  a 

o i a  1 

a 8 5  1 

1 =9* - 
- 7 2 4  
. 0 7 0  
- 0 7 0  
. I O 0  . 0 0 0  
-0 0 0  
I O  2 7  
- 0 0 6  
- 9 7  9 
- 9 2 2  

. l a 1  

.ea8 

. 2 7 4  

. 4 0 0  

. 7 3 3  

. S 6 7  

. E 3 8  

. g o 5  

. 9 5 9  

. O S 8  
- 3 1 3  
. 7 1 8  
- 6 9 2  
-667 
. 6 6 8  
. 6 0 8  
. 5 5  8 
- 5 1 7  
. 4 8 5  
. 4 6 1  
- 0 7 1  
- 9 6 1  

-063 
. 0 7 7  
- 1 3 6  
. I 8 4  
. 2 6 8  
- 3 0 5  
. 3 7 2  

. o o a  

. o a a  

1 .783 
1 .853 

1 . 8 7 4  
1 .853 

1.847 
1 .858 
1 . 8 5 8  
1 . 8 6 1  
1 .880 
1.880 
1.896 
.083 
e 2 2  6 
. 3 4 9  
507 

e 8 1 6  
, 7 0 3  

.908 

. 9 5 6  
1 . 0 3 6  
1 . 0 9 8  
1 . 3 8 5  

1 . 8 4 5  
1.843 
1 .837 

1.783 
1.8OZ 

1 . 7 5 6  
1 . 7 3 5  

1.128 
1 . 7 2 4  

1 . 0 4 7  
1 .090 
1 . 1 1 7  
1 .163 

1.315 
1.423 

1 . 8 4 ~ 1  

1 .819 

1 . 5 a o  
1 .584 

la= 150 
i 

1 . 9 1 8  
1 . 8 1 4  
1 . 8 1 4  
1 . 8 1 4  
1 . 8 1 9  
1 . 8 2 7  
1 . 8 2 7  
1 . 8 2 7  

1 . 8 2 7  
1 . 8 4 6  . 0 7 0  

. 2  7 8  

. 4 4 P  

. 6  3 9  . 'I 6 2  

. 8  61 

1 . 0 0 0  
1 . 0 7 5  
1 . 3 7 0  
1 . 8 1 6  
1 . 8 1 9  
1 . 8 1 9  
1 . 8 1 9  
1 . 8 1 4  
1.806 
1 . 7 9 8  
1 . 7 9 2  
1 . 7 8 2  

1 . 0 4 3  
1 . 0 7 0  
1 . 1 0 5  
1.156 

1 . 3 1 6  
1 . 4 5 0  

1 . 6 8 5  

1 . 8 2 7  

. I 8 a  

. 9  ao 

%.1a1 

1 . 8 8 5  

I. 5 5 a  



TABLE XX. - PRF,SSlJRE DATA OVER A MODIFIED M A  &A& AIRFOIL S I X T I O N  AT SEVERAZ, ANGLES OF A'ITACK. 
w 
0 

S!t!ATTON 0.803/23 6 1  = 450; 6, = 00 

Pressure Coefficient, S p  

; o o o o  
-0125 
.0250 
. o s 0 0  
. l o o 0  
.2000 
.3000 
.4000 
. s o 0 0  
.6000 
-6900 
e.0125 
t.0250 
r.0500 
* . l o o 0  
..a000 
*.3000 
* .4000 

*.6000 
S.6900 
,7000 
-7063 

-7250 
.7500 
-8000 

-9000 
.E500 

'.9500 
.9750 
r.7063 

t.7250 
*?la5 

*.7500 
9 8 0 0 0  
*.e500 
*.9000 
*.9500 
f 9 7 5 0  
.9999 

+.sa00 

.71a5 

,235 
724 

.e10 

.a 80 
1 . 0 4 8  
1.102 
1.150 
1.183 
1.196 
1.193 
1.169 
1.415 
1.139 
1.253 
1.247 
1,188 
1.158 
1.137 
I. 110 
1.094 
1.069 
1.064 
1.121 
1.172 
1.166 
1-17? 
1 156 
1.137 
1.145 
1.145 
1 150 
1.048 
1.048 
1.053 
1.053 

1.075 
1 056 

1.085 
1.085 
1.107 

9 61 

.070 

1.208 
1.178 
1.259 
1.259 
1.259 
1.259 
1.270 
1.248 
1.219 
1.022 
1.065 
1.065 
1.060 
1.079 
1.073 
1.081 
1.079 
1.079 
1.065 
1.087 
1.151 

1.245 
1.270 

1.240 
1.205 

1.184 
1.184 
1.184 
1.060 
1.011 
1.046 
1,065 
1.071 
1.084 
1.103 
1.130 
1.151 
1.081 

I.as9 

1. a02 

2.383 
.794 

2.001 
1.568 
1.490 
1.418 
1.356 
1.340 
1.318 
1.275 
1.240 

.745 

.506 

-772 
.834 

.963 

.90 9 

.998 

.995 

1.017 
1.030 
1.089 
1.197 
1.313 
1.272 

1.245 
1.245 

1 . a 2 1  
1.905 

1.192 
1.205 

1.044 

1.006 
.95 2 

1.028 
1.044 
1.071 
1.087 
1.114 

1.173 
1.135 

1.335 
2.450 
2.415 
2.290 
2.423 

1.474 
1.399 
1.375 

1.886 

i.335 
1.301 
.263 
.511 
. 5  75 
-681 
-830 
.883 
.931 
.958 
.979 

1.000 
1.107 
1.253 

1.317 
1.357 

1.293 
1.293 

1.234 
1.234 
1.037 
-952 

1;bOJ 
1.084 
1.045 
1.069 
1.101 
1.133 
1.164 
1.205 

1.751 
2.305 
2.295 
2.295 
2.295 
2.329 
2.241 
1.956 

1.500 
1.410 
-139 
. 3 3 3  

-586 
.760 
.e45 
,909 
.935 

1 . 0 0 5  
-975 

1.154 
1.370 
1.412 
1.375 
1.372 
1.338 
1.317 
1.287 
1.287 
1.282 
1.034 

1.007 
.962 

1.031 
1.079 
1.077 
1.122 
1.179 
1.805 
1.258 

1.698 

.sa9 

1.674 
1.984 
1 984 
2.008 
1.952 
1.978 
2.002 
2 . o o o  
1.984 
1.926 
1.859 

I 116 ~ ~~ 

.a80 

.402 

. 5  50 

.755 
-823 
891 : 936 

1.050 
.992 

1.328 

1.735 
1.767 

1.709 
1.709 
1 . 6 4 8  
I.592 
1.553 
1.513 
1.497 
1.077 
1.032 
1.069 
1.079 
1.100 
1.151 
1. a o g  
1.285 
1.341 
1.394 

1.833 
1.876 
1.876 
1.887 
1.871 
1.881 
1.892 
1.898 
1.905 
1.911 
1.909 
.084 

1.969 
1.843 
1.843 
1.843 
1.851 
1.867 
1.867 
1.870 
1.686 
1.878 
1.878 

.so4 .158 
. 0 59 

.494 .439 
-607 ,626 
,795 ,754 
.e91 . 8 5 1  
-948 .915 

1.013 1.003 
1.094 1.097 
1 .558  1.372 
1.854 1.856 

1.849 1.851 
1.843 1.851 
1.803 1.830 
1.781 1.835 
1.748 1.816 
1.748 1.814 
1.721 1.811 

1.089 1.086 
1.116 1.107 

1.119 1-  129 
1 . 1 0 5  1.105 

.329 .27a 

1.868 1.854 

1.i70 1.177 
1.235 1.255 
1.306 1.351 
1.425 1.461 

1.578 
1.707 

1.512 
1.610 

: !  

I 4 



." . . 

I 

S"I0PI O.80%/2; 8f = 35"; 8, = -6' 
Pressure Coefficient ,Sp 

. o o o o  

. 0 2 5 0  

. 0 1 2 5  

. 0 5 0 0  

. l o o 0  

. 2 0 0 0  

. 3 0 0 0  
- 4 0 0 0  
. 5 0 0 0  
, 6 0 0 0  
. 6 9 0 0  

b.0125 

b . 0 5 0 0  
r . o a s o  
' . I O 0 0  
' .2000 
b.3000 
n.4000 
' . 5 0 0 0  
1 .6000  
b.6900 
. 7 0 0 0  
. 7 0 6 9  

. 7 2 5 0  
- 7 5 0 0  
. e o 0 0  
. E 5 0 0  
. g o o 0  
. 9 5 0 0  

# . 7 0 6 3  
- 9 7 5 0  

'-71236 
w.7250 
,.7600 
' . B O O 0  

" 9 0 0 0  
* .9500 
b.9750 
. 9 9 9 9  

. 7 1 a 5  

b . 8 5 0 0  

- 1 3 2  - 0 7 0  - 7 8 0  1 . 5 9 0  2 . 0 5 2  1 . 6 9 9  
- 8 3 6  1 . 4 0 1  2.417 2 . 6 6 8  2 . 5 7 0  2 , 0 5 1  
e 9 0 4  1 . 3 0 2  2 . 1 4 1  2.633 2 - 5 6 ?  2 . 0 5 1  
, 9 6 4  1 . 2 5 9  1 .724 2 .547 2 . 5 6 7  2 . 0 8 0  

1.107 1.321 1 . 5 4 5   2 . 6 2 5   2 . 5 8 6  2 - 0 0 9  
1.170 
1 .195 
1 .203 

1 .167 
1.203 

1 .118 
1 .362 
1 .167 
1 .255 
1 .238 
1 . 2 0 6  

1 . 2 9 7  
1 . 2 9 7  
1 . 2 7 2  
1.872 
1 . 2 2 4  
1 . 1 7 0  

1 . 0 0 6  
- 9   2 6  

1.006 

1 . 4 5 3  
1 . 4 0 1  
1 . 5 7 1  
1 . 3 3 1  
1 . 2 6 8  

. 5 1 5  

. 7 7 5  
- 7 7 5  

1 . 2 a o  

1 . 9 8 9  
1 . 5 2 0  
1 . 4 3 4  
1 . 3 9 9  
1 . 3 4 0  

. 2 4 3  

. 5 0 1  

;E46 ,695  
.S58 

. 9 4 3   . 8 4 1  

1 . a 8 8  

2 . 6 2 4  
2 . 3 5 4  
1 . 8 3 9  
1 . 5 4 2  
1 . 5 9 5  
1 . 3 2 2  

. 3 4  1 

. 1 3  9 

- 6 1  9 
. 4 3 9  

. 7 9 3  

2;0za 
2 . 0 4 1  
2.030 
I 9 9 3  
1- 8 6 8  
1 . 7 6 0  

- 1 3 8  

- . 4 a 1  
. a 9 2  

- 5 9 6  
7 6  9 

1 . 1 7 8   1 . 0 7 6   . 9 9 7   . 9 1 5  . E 7 6  
1.178 1 . 0 9 2  1 . 0 4 1  e 9 8 1  - 9 5 6  - 9 4 9  
1.156 1 . 0 9 2  1 . 0 7 0  1 . 0 2 1  1 . 0 0 3  1 . 0 0 4  
1 .162 1.12a 1 . 0 9 5  1 . 0 7 3  1 . 0 6 5  1 . 0 6 3  
1 . 1 1 8  1 . 1 0 3  1 . 0 8 9  1 .073 1 . 0 6 5  1 . 1 0 8  

1*085 1 . 1 0 8  1 . 1 7 6  1 . 2 5 6  1 . 2 9 4  1 . 6 8 5  
1 .060 1 . 0 3 8  1 . 0 8 9  1 . 1 6 4  1 . 1 9 1  1 . 5 9 8  
1 . 0 4 7  1.009 1 . 0 6 8  1 .175 1 . 1 9 6  1 . 5 6 6  

1 . 0 3 8   1 . 0 8 4  1.064 1 .105   1 .090   1 .a22  

1.036 1.087 1.138 1.a1e 1 . 2 3 8  1 . 1 1 6  
- 9 7 0  1 . 0 ~ 8  1.108 1.186 1.a18 1.571 

1 .066 1 . io8  1.154 1.a15 1 . 2 3 7  1 . 4 4 7  
1 . 0 9 3  1 . i a 7  1.165 1.215 1 . a 4 0  1 . 4 0 7  
1 . 0 9 3  1 . 1 2 7  1.165 1 . 2 0 2  1 . 2 3 4  1 . 3 5 9  
1 . 1 2 3  1 . 1 4 1  1 . 1 8 7  l . a l 3  1 . 2 3 4  1.364 

1 . 6 7 7  1 . 6 0 3  1 .618 1 . 6 4 9  1 . 6 4 3  1 . 7 1 7  
- 8 4 7  1 . 0 6 5  1 . 0 3 3  e 9 5 2  - 9 1 0  - 5 6 7  

1 . 3 5 9  1 . 4 5 3  1 . 4 2 8  1 . 4 2 0  1 . 4 3 6  1 . 4 3 6  
1.260 1.827 1 . 2 0 5  1.221 1 .21s  1 . 2 4 0  
1.173 1.178 1.173 1.178 1.180 1.18a 

1.134 1 . 1 4 6  1 . 1 4 9  1 . 1 5 3  1 . 1 7 2  1 . 2 0 8  
1 . 1 5 1  1 . 1 5 7  1 . 1 6 0  1 . 1 7 0  1 . 1 8 3  1 . 1 8 7  

1 . 1 1 8  1 . 1 3 8  1 . 1 6 0  1 . 1 8 0  1 . 2 0 7  1 . 2 6 4  
1 . 1 5 4  1 . 1 3 5  1,167 1 . 1 7 5  1 . 1 8 5  1 . 2 2 4  

- 9 7 0  1 . 0 9 8  1 . 1 4 9  1 - 1 9 1  1 . 2 4 5  1 . 2 8 8  

1 



. o o o o  
- 0 1 2 5  
, 0 2 5 0  
. o s 0 0  
. I O 0 0  
. 2 0 0 0  
- 3 0 0 0  

- 5 0 0 0  
- 4 0 0 0  

.6000 

' - 0 1 2 5  
- 6 9 0 0  

* .0500 *. 1 0 0 0  
x .2000 
* .3000 
X.4000 
+ . S O 0 0  
+ . 6 0 0 0  
* . 6 9 0 0  

. 7 0 0 0  
- 7 0 6 3  
. 7 1 2 5  
. 7 2 5 0  
- 7 5 0 0  
-8000 
. e 5 0 0  
. g o o 0  
. 9 5 0 0  

f 7 0 6 3  
- 9 7 5 0  

+.7250 
* .7125 

+. 7 5 0  0 
* . 8 0 0 0  
+.8500 
" 9 0 0 0  
' .9500 
* .9750 

. 9 9 9 9  

+.0a50 

I 

. a 9 7  
- 7 0 6  
. 8 0 2  
- 8 7 6  
I. 030 
1 . 0 9 9  
1 , 1 2 0  
1 . 1 1 5  
1.110 
1 . 0 5 7  

. 9 5 6  

1 . 1 9 7  
1 . 2 9 0  

1 . 4 8 7  

1 . 2 5 8  
1.a16 
1 . 2 1 1  

1.ao3 
1 . 1 8 9  

1 . 8 3 2  
1 . 0 9 9  

. 9 5 3  
- 9 0 3  
- 9 1 3  
. 6 4 8  
- 6  64 
. 8  5 0  . 9 2 1  

1 . 0 2 7  
.9 9 8  

1 . 0 5 7  

2 . 7 1 9  
1 . 5 3 7  

1 . 7 8 4  
1 . 5 4 5  
1 . 3 4 6  
1 . 2 7 4  
1 .216 
1 . 1 8 4  
1 . 1 4 1  

. 9 4 3  

- 0 7 0  -5353 1 . 6 2 3   1 . 9 6 8   1 . 7 0 7  
1.575 a . 0 8 1  2 .650 2 . 5 2 5  2 . 1 0 9  
1.291 1 . 7 5 7  2 .688 2 . 5 4 4  a . 1 0 7  

1.305 1 . 4 6 9  2.553 a . 5 6 0  a . 0 2 8  
1 . a 3 5   1 . 4 6 1   2 . 5 9 8   2 . 5 4 4   2 . 1 4 9  

1 . 2 8 9   1 . 3 9 9   1 . 8 1 8  2 . 5 6 8  2 . 0 3 5  
1 . 2 8 0   1 . 5 4 0   1 . 4 3 4   2 . 1 8 5   2 . 0 6 4  
i . 2 5 1  

1.143 
1.044 

1 ,073 
- 9 6 8  

1-05? 
1 . 0 8 4  
1.119 
1 . 1 4 1  
1 . 1 7 0  
1 . 1 8 1  

1 . 1 7 8  
1 . 1 8 4  
1 .038 

.99  5 

. 7 3 4  
- 7 8  0 

I . a a 9  

1 . a 2 1  

i o 3 0 0  
1 . 2 6 3  
1 . 1 7 7  
1 .073 

.665 

.885 

.87a 

. g i a  

. 9 9 5  
1.049 
1 .089 
1 .115 

1 . 1 3 7  
i . i e a  

1.068 
1 . 1 5 8  

1 . 0 4 1  
.I303 
- 8 4 3  

1 . 3 6 2  
1 . 3 0 1  

1 . 1 1 4  

- 4 6 9  

1 . 8 2 3  

. a i l  
- 5 3 6  - ~- ~ 

.69 8 

. 9 3 3  
. 8 3 4  

1 . 0 0 7  
1 . 0 6 1  
1 . 1 a 2  
1 . 0 8 7  
1 . 0 9 0  
1 . 0 9 0  
1 . 0 9 0  

a 9 6 5  
I 9 9  1 

1 . 6 2 4  
1 . 3 5 4  

1.111 

. 3 4 4  

. 4 5 2  

. 6 1 4  

. 7 8 0  

. e 8 9  

. 9 6 8  

1 . 1 1 6  
1 . 0 6 9  
1 . 0 7 9  
1.071. 
1 . 0 9 0  

. 9 7 3  
- 9 7 3  

1.887 

. l a 7  

1.048 

2 . 0 1 4  
1 . 9 1 9  
1 . 7 5 4  
3 . 5 8 5  

. 1 3 8  
- 2 9 9  

- 5 9 9  
. 7 7 4  
. E 8 0  

1 . 0 3 9  
- 9 6 5  

1 . 1 8 4  
1 . 1 1 6  

. 4 a 9  

1.18a 

1 . 4 5 8  
1 . 5 4 8  

1 . 5 8 6  
1 . 3 8 6  

. 9 3 6  i 9 6 3  1 . 0 5 0  1.048 1 . 3 3 3  
1.009 1.041 1.093 1.100 1 . a 7 7  

1.111 1 . 1 0 5  1.135 1.132 1.a3o 
1.124 1.139 1 .151 1 .151 1.219 

a .803 a.704 2 . 2 9 7  2 . a 6 4  2 . 3 8 0  

. . . - . . . - - . . . . 

1.068 1 . 0 7 0  1 . 1 1 9  1 . 1 1 6  1 . 2 6 1  

1 . 5 0 1   1 . 4 2 0   1 . 1 6 7   1 . 1 4 3   1 . 0 8 7  

1.883 1.851 2 . 2 1 2  a . 2 3 2  2 . 3 0 3  
1 . 6 1 4  1 . 5 7 6  1 . 5 4 3  1 . 5 3 4  1 . 4 5 0  
1 . 3 8 3  1 . 3 6 2  1 . 3 2 7  1 . 2 9 9  1 . 3 1 4  
1 . 3 1 0  1 .308 1 . 2 7 4  1 . 2 8 0  1 . 2 7 7  
1.270 1 . 2 5 2  1.a50 1 . a 4 8  I 2 5 9  
i . a a 7  1 .220 1.221 1 . 2 3 s  1 . a 5 1  
1 . 1 9 2  1.198 1.281 1 . 2 1 1  1 . 2 3 8  
1.087 1.148 1.199 1 .282 1 . 2 3 8  

i 



. .  

Pressure Coefficient, Sp 

. o o o o  

.0125 

.0250 

. 0 5 0 0  

. I O 0 0  

.a000 

.3000 

.4000 
-5000 
-6000 

w.0125 
.6900 

* . 0 5 0 0  
* . Z O O 0  
*.2000 
'.3000 
* . 4 0 0 0  
*.5000 
c . 6 0 0 0  
w.6900 
.7000 
-7063 
-7125 
, 7 2 5 0  
. 7 5 0 0  
,8000 

.goo0 
,9500 

*.7063 
.9750 

*.7125 

'"7500 
* . e o 0 0  
*.a500 
*.goo0 
'.9600 
'-9750 
,9999 

w.oa50 

. e 5 0 0  

*.7a50 

,000 . 8 47 
. 8  99 
. 9  32 

1.104 
1.184 
1.208 
1.238 
1.274 
1.271 
1.217 
1.184 

1.104 
-9  40 

1.151 
1.193 
1.091 
1.052 
1.022 
- 9  70 
- 9  32 

1.178 

1.521 

1. a e a  
1.pa6 

1.397 
1.249 
1.176 
1.178 
1.189 
1.110 
-937 
564 

-663 
.745 
-830 
.893 
.?34 

1.014 
- 967 
806 

1.302 
.06 0 

1.247 
1.187 
1.318 
1.318 
1.324 
1.335 
1,357 
1.362 

.960 
-913 

1.172 

1;004 
1.039 

1.045 
1.039 
1.012 
.97 4 

1.039 

1.18B 
.944 

1.1al 
a.046 
1.625 
1.474 
1.346 
1.a69 
1.823 
1.168 
1.171 
-936 " .e53 
e711 
.738 
.a59 
-924 - 976 - .  . . 

1.034 
1.067 
.949 

a .373 .784 

2.230 

1.633 
1.491 
1.449 
1.441 

1.411 
1.343 
.48 8 
.718 

1 e874 

1.441 

.748 
,822 
- 9 0 4  
;923 
.96 6 
-964 
.945 
- 9 1 5  

l.BO3 

8.055 
1.674 
1.537 

1.159 

1.411 
1-356 

1.256 
1.293 

1 . a o 6  
.940 
.915 
.718 

.e66 

.926 
I99 2 

.7a9 

1.069 
1.071 
1.069 

1.499 
2.569 
2.553 
2.434 
2.585 
2.184 
1.612 
1.488 
1.474 
1.463 
1.160 

.493 . 5 47 

.659 
-786 

. a 63 

.a56 

.e94 
-905 
0911 
.go5 

1.287 
1.238 
2.008 
1.683 
1.556 
1.442 
1.363 

1.274 
1.252 
,921 
.894 
.596 
.718 
. 8  64 
-924 

1.054 
.986 

1.084 
1.144 

1.332 

1.988 
2.437 
2.437 
2.437 
2.458 
2.484 
2.373 
2 -017 
1.703 
I. 529 
1.418 
.121 
.319 
.399 
-560 
.715 
-79 2 
.840 
.85 3 
.86 6 

1.428 
. 8 7 9  

1.307 
1.851 
1.624 
1.539 
1.444 
1.370 
1.336 

1.243 

- 7 9 7  

t.a78 

.9a 1 

is44 
. e 3 7  
.72 3 

.90 8 

.969 
1.016 
1.096 
1.185 

1.740 
2.035 
2.046 
2.078 
1.985 
1.977 
2.004 
2.001 
1.975 
1.919 
1.885 
.145 
. a  67 
.564 
. 4 0 4  

.718 . 821 
-876 
, 9 0 8  
-935 

1.001 
2.194 
1.761 
1.837 
1.766 
1.740 
1.682 
1. 597 

1.544 
1.513 
1.146 
.314 
.618 
.789 

1.016 
1.090 
1.191 
1.280 
1.360 

1.589 

.9a7 



. . . . - . . . . 

r % 
. o o o o  
-0126 

. 0 5 0 0  

.io00 

.3000 

. 4 0 0 0  

. s o 0 0  
- 6 0 0 0  
-6900 

'-0250 
* . o s 0 0  
*.io00 
*.2000 
1.3000 

.oaso 

.a000 

*.01as 

*.4000 

* . 6 0 0 0  
i.5000 

'-6900 

-7063 
. T O O 0  

.7250 

.7500 
- 8 0 0 0  
,8500 

.9500 
-9000 

-9750 
*.TO63 

. 7 1 a s  

e.7185 
t.7850 
c . 7 5 0 0  
* . 8 0 0 0  
S.8500 
+ . 9 0 0 0  
*.9500 
*.9750 
.9999 

Pressure Coefficient, Sp 
- 
C - 

. . . .  .. . . .  



. .. . 

1 I 

TAJ3Ll3 XXV.- F'FESSURE DATA OVER A MODIFIED WCA &A004 AIRFOIL SECTION AT SEVERAL ANGLE9 OF ATILACK. 2 * 
STATION 0.80511/2; 8f = Oo; 6, = 12' 

Pressure Coefficient I Sp 

. o o o o  

. 0 1 2 5  
- 0 2 5 0  
. 0 5 0 0  
. l o o 0  
. 2 0 0 0  

1 . 3 3 5  

. 5 2 4  
, 3 8 9  

. 6 4 1  
- 8 6 3  
. 9 9 1  

- 3 0 0 0  1 . 0 5 2  

.40001/ 

1 . 1 1 3  
. 5 0 0 0  1 . 1 5 7  
. 6 0 0 0  1 . 1 8 8  
. 6 9 0 0  1 1  1 . 1 4 6  

* .02501/  
1.496 

*.0125 2 . 3 4 5  

* .0500   1 .515  
* . l o 0 0  

1.207 * . 4 0 0 0  
1 . 2 6 0  +.3000 
1 . 3 2 6  * .2000 
1 . 4 3 2  

e 9 1 0  am6900 
1 . 0 4 1  * e 6 0 0 0  
1 . 1 2 4  *.SO00 

. 7 0 0 0   1 . 1 6 0  

. 7 0 6 3   1 . 2 4 6  
- 7 1 2 5  2 . 6 0 9  

.72501,1 
1 . 7 5 9  

. 7 5 0 0  1 . 4 9 0  
- 8 0 0 0  1 . 2 7 4  

.850011 
1 . 1 5 7  

. g o o 0  1 .124 

1 . 0 4 1  
1 . 6 6 3  

* a 7 0 6 3  0 9 1 3  
* a 7 1 2 5  e 8 6 9  

,367 
. a 1 0  
. 8 8 4  
. 9 2 7  

1 . 0 8 0  
2.135 
1 . 1 6 7  

1 , 2 1 2  
1 . 1 8 0  

1 . 1 7 2  
1 , 2 3 3  

1 0 5 1 0  
1 . 3 5 4  
1 . 2 9 1  
1.2232 
1 . 1 8 3  
1 . 1 5 6  
1 . 1 2 5  
1 . 0 7 7  

. 9 9 5  

1 . 2 6 2  
. 8 8 2  

1 . 3 3 8  

1 . 8 6 1  
2 . 6 6 9  

1 . 5 8 1  
1 . 3 3 6  
1 . 2 1 7  
1 . 1 5 4  
1 . 0 9 6  
1 - 0 6 7  

0 9 1 6  
. e 5 3  

- 2 0 6  
1 .517 
1 . 3 8 3  
1 . 2 8 7  
1 . 3 5 1  
1 . 3 0 5  
1 . 3 0 8  
1 . 3 0 8  
1 . 3 1 3  

1 . 1 4 2  
1 . 3 1 1  

0 8 5 6  
1.046 

, 9 7 6  
1 . 0 0 6  
1 0 0 6 7  
1 . 0 6 7  

1 . 0 2 7  
1 .067 

. 9 7 4  

1 . 0 7 8  
- 8 4 8  

1 . 4 4 7  

1 . 8 9 4  
2.678 

1 0 5 8 6  
1 . 3 7 0  
1 . 2 7 9  
1 0 1 8 8  

1 . 0 9 7  
1 0 1 2 4  

- 8 2 9  
0 8 5 3  

2 .376 2 . 2 2 8  2 . 0 3 0   1 . 8 2 4   1 . 8 0 9  
e 8 9 8  1 . 2 5 7  1 . 4 2 8   1 . 5 4 6   1 . 7 4 7  

2 . 3 1 0  2 . 2 3 3  2 . 0 2 0   1 . 8 2 4   1 . 8 0 9  
2 . 0 5 9  2 . 1 8 6  2 . 0 4 9  1 . 8 1 9   1 . 8 0 4  
1 . 7 5 3  2 . 2 0 2  2 . 0 0 9  
1 . 4 1 0  2 . 1 4 6  2 . 0 1 4  " "  . .  

1 . 3 7 0  1 . 8 2 4  2 . 0 0 3  
1 . 3 5 7  1 - 5 - 5 2  1 . 9 6 0  
1 . 3 5 2  1 . 4 1 2  1 . 8 5 2  
1 . 3 4 1  1 . 3 6 5  1 . 7 3 3  
1 0 1 8 5  1 . 2 5 7  1 . 6 4 ?  

- 6 7 8  - 4 9 1  , 3 8 9  
-388 - 2 3 2  e 1 5 7  

- 6 8 6  - 5 3 3  - 4 4 3  
- 7 9 2  - 6 6 0  - 6 1 0  
. g o 3  .003 . 7 8 0  

- 9 6 9  , 9 0 6  e 9 0 7  
a 9 4 2  a 0 6 6  - 8 4 2  

- 9 4 5   . 9 0 8   - 9 2 9  
1900 I 8 7 6   1 9 1 0  
- 8 3 7  - 8 1 6  a 9 1 3  

1 .096 1 . 2 3 6  2 . 0 3 0  
1 . 4 6 3  1 . 4 3 6  1 . 6 9 6  

1 . 8 1 1  1 . 8 0 9  
1 . 8 1 4  1 . 8 1 4  
1 0 8 2 4  1 . 8 3 1  

1 . 8 4 8  1 . 8 5 8  
1 . 8 4 8  1 . 8 4 1  

1 . 8 4 8  1 . 8 7 9  
1 . 8 8 3  1 . 8 0 7  

. 2 7 3  . a 2 7  

. l o 2  . 0 9 2  

0 5 7 2  ,508 
, 3 9 3  , 3 4 0  

0 8 1 6  . 8 1 5  
m736 a 6 9 7  

. a 9 3  . a 9 4  
- 9 3 6  , 9 2 9  
0 9 3 1  . 9 5 0  

2 .664 2 . 7 5 7  
- 9 6 8  . 9 9 9  

1 . 9 5 3  2 . 0 4 7  
2 . 4 7 4  2 . 0 5 9  i I i 5 5  1 .736 1 . 8 1 4  
1 . 7 0 5  1 . 6 2 1  1 . 6 3 4  1 . 7 2 3  1 . 8 0 6  
1 .555 1 . 4 7 3  1 . 5 7 4  1 . 7 4 1  1 . 8 0 9  

- . . . . - . . . - . . . . . . . . . . 

1 . 3 6 5   1 . 3 5 2   1 . 5 0 7  1 . 7 3 i   1 . 8 3 3  
i . 2 7 2  1 . 2 7 0  1.469 i.736 i . 8 4 1  

1 . 1 1 4   1 . 1 5 1   1 . 3 9 1   1 . 6 9 1   1 . 8 2 0  
1 . 1 8 8  1 . 1 9 9   1 . 4 2 6   1 . 7 2 8   1 . 8 4 1  

1 . 0 9 0   1 . 1 3 0  1.388 1 . 6 7 5   1 . 7 9 3  
2 . 2 3 1   1 . 2 7 4  . 0 7 6  . 8 0 2  1 . 0 5 3  

- 8 7 6  . 8 6 3  , 6 4 8  . 2 3 3   . a 1 3  
. 6 6 9  . 5 9 4  . 5 5 1  ,541 . 7 0 5  . 3 6 2  e 3 4 0  . 3 6 2  
. 7 0 8  - 6 4 7  . 5 8 9  - 5 2 8  . 4 6 2  - 5 4 5  - 6 2 1  . 6 4 3  
0 7 8 5  0 7 0 4  a 7 7 0  - 7 2 6  - 7 1 3  . 7 6 7  . 8 1 9  - 8 5 9  
0 8 6 6  0 8 5 8  m856 0 8 1 8  -810 0 8 7 5  - 9 2 3  1 . 0 0 2  

*.900011  ,907 . 9 0 8  . 9 1 0   - 8 7 6   . 8 8 2   . 9 6 7   1 . 0 6 2   1 . 1 3 4  

e 9 6 3  . 9 7 7  . 9 8 4  - 9 7 2  . 9 9 3  1 . 1 3 9  1 . 2 9 7  1 . 4 2 0  
- 9 3 5  . 9 4 2  e 9 6 0  - 9 4 0  . 9 6 1  1 . 0 8 0  1 . 2 0 4  1 . 2 8 8  

- 9 9 9 9   - 7 8 8  - 9 3 7  1 . 0 1 9  1 .064 1 . 0 9 3  1 . 2 5 0  1 . 4 3 9  1 . 6 2 8  



. o o o o  

.0250 

.0500 

.01as 

.io00 

.2000 

.3000 
- 4 0 0 0  
.5000 
.6000 
.6900 

. .. . . 

+.oias *.oaso 
f.0500 
*.io00 
f.2000 
1.3000 
f.4000 
s . 5 0 0 0  
' . 6 0 0 0  
* . 6 9 0 0  

.7063 

.7000 

.7250 

.7185 

-8000 
-7500 

. e 6 0 0  

.goo0 

.9500 
-9750 

+.7063 

*. 7250 *.7la5 

f.7500 
1.8000 
-8500 
.9000 
.9500 

s.9760 
.9999 

1.480 
.353 
- 4   9 9  
-625 
.855 
,998 

1.041 
1.077 
1.183 
1.143 
1.104 
2.504 
1.639 
1.589 
1.485 
1.354 
1.302 
1.244 
1.197 
1.112 
1.019 
1.060 
1.047 
1.797 
1.403 
1-269 
1.145 
1.091 
1.091 
1.052 
1.060 
1.006 
.901 
* 8 41 
. ~ 8 a  
.93a 
.959 
.984 
-986 

-797 
.986 

.356 -153 

.783 1.331 

.838 1.251 

.si2 1.199 
1.045 1.280 
1.095 1.251 
1.127 1.233 
1.145 1.220 
1.176 1.233 
1.163 1.225 

1.520 -964 
1.119 1.159 

1.420 1.140 
1.313 1.045 
1.237 1.045 
1.205 1.072 
1.176 1.080 
1.148 1.093 
1.103 1.051 
i . 0 4 8  1 . o a 4  
1.127 1.072 
-990 -966 

1.121 1.032 
1.871 1.898 
1.472 1.500 
i.320 1.365 
1.192 1.246 
1.129 1.170 
1.087 1.119 
1.058 1.088 
1.043 1.067 
.980 ,977 
-823 , 9 6 6  
-776 . a 0 3  ; a 3 6  ; e o 0  
.917 .E98 
.954 .940 
-975 .961 

1.011 .998 
.948 1.008 

.990 . 9 8 a  

2.434 2.290 1.954 1.875 1.798 
,904 1.238 1.389 1.537 1.680 

2.362 2.290 1.957 1.875 1.790 
1.956 2.183 1.951 1.883  1.803 
1.633 2.199 1.941 1.856 1.779 
1.434 2.108 1.957 1.856 1.600 
1.383 1.756 1.951 1.883 1.811 
1.348 
1.345 
1.305 
1.235 

-772 
.455 

1.493 i . 9 0 9  

1.329 1.702 
1.262 1.596 
.a60 .I74 
.545 .384 

1.377 1 . e a ~  
1.900 
1.894 

1.913 

. a 9 5  

. I 3 8  

. .  

1.889 

1.825 
1.846 
1.854 
1.866 . 0 72 
.2  38 

.756 -580 -450 -404 .353 

-950 . 8 5 7  -781 -756 .709 
-842 - 6 8 7  -621 .566 .527 

1.036 .959 -926 .946 .910 
- 9 9 8  .913 . e 6 8  -870 .837 

1.030 .975 -9.57 -976 .966 

.933 -981 

.967 ,963 

1.181 1.686 
1.157 1.544 
1.683 1.581 
1.447 1.536 

1.283 1.286 1.452 
1.216 1.230 1.404 

i . 3 9 i  1.361 1.511 

1.003 
.947 

1.127 
1.089 
1.870 
1.525 

1 . o o e  
a. 2 0 9  
1.070 

1.840 
1.813 
1.797 
1.791 
1.753 
1.721 

1.116 1.144 1.328 1.656 1.779 
1.106 1.128 1.304 1.612 1.752 
-974 .956 1.031 1.217'1.228 
-974 - 9 3 7  -634 -301 . a 7 0  
-612 m666 -605 - 6 8 6  -714 
.759 .744 .709 .854 . e 7 7  
- 8 9 0  .883 .e99 . 9 8 6  1.019 
-939 - 9 4 2  - 9 6 8  1.079 1.110 
-971 .975 1.036 i.i38 1.190 

1.020 1.010 1.073 1.228 1.319 
1.036 1.034 1.134 1.320 1.436 
1.079 1.109 1.199 1.412 1.525 

Y 



, . . 

% 
. o o o o  
. 0 1 2 5  
- 0 2 5 0  
.0500 
.io00 
. 2 0 0 0  
. 3 0 0 0  
, 4 0 0 0  
.5000 
.6000 
, 6 9 0 0  

r . 0 1 2 5  
r . o a 5 0  
r . 0 5 0 0  
*.io00 
* . a o o o  
r . 3 0 0 0  
* . 4 0 0 0  
r . 5 0 0 0  

* . 6 9 0 0  
r.6000 

. 7 0 0 0  

. 7 0 6 3  

. 7 1 2 5  
- 7 2 5 0  
. 7 5 0 0  
, 8 0 0 0  
. e 5 0 0  
. g o o 0  
- 9 5 0 0  
. 9 7 5 0  

1 . 7 0 6 3  
* . 7 1 2 5  
* . 7 2 5 0  
C . 7 5 0 0  
*.e000 

*. 9 0  0 0 
* . a 5 0 0  

r.9750 
X . 9 5 0 0  

. 9 9 9 9  

STATWXi 0.805a/2; 6f - 0'; 6, = -6' 
Pressure Coefficient,Sp 

? = - G O  ~ z - 3 ~  Q Z ~  a=3O Q : ~ O  @=go a=lzo 0 = / 5 O  

1 . 4 9 0  .SI2 e 1 5 1  - 8 4 3  1 . 1 4 1  1 . 3 5 9  1 . 4 9 2  1.708 
- 3 3 9  - 6 8 9  1 . 2 0 8  2 . 4 0 4  2 . 2 1 4  1 . 9 6 8  1 . 6 6 8  1.800 
- 4 5 9  - 7 8 8  1 . 1 5 9  2 . 0 8 5  2 . 1 7 0  1 . 9 7 0  1 . 8 6 0  1 . 7 9 5  
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- 9 6 4  1.067 1 . 1 6 9  1 . 2 8 2  1 . 4 8 3  1 . 9 8 6  1 . 8 7 6  1 . 8 2 2  

1 . 0 0 4  1 . 0 4 9  1 . 1 2 8  1 . 1 8 2  1 . 2 8 0  1 . 7 4 9  1 . 8 7 9  1 . 8 4 3  
- 9 8 8  1.068 1 . 1 4 8  1 . 2 1 9  1 . 2 9 9  1 . 9 0 4  1 . 8 7 6  1 . 8 4 1  

- 9 8 3  1 . . 0 1 5  1 . 0 6 7  1 . 1 1 4  1 . 1 3 6  1 . 5 8 3  1 . 8 3 1  1 . 8 5 8  
- 9 5 1  a 9 7 6  1 . 0 2 8  1 . 0 5 4  1 . 0 7 6  1 . 4 3 4  1.818 1 . 9 4 4  

2 . 5 3 9  1 . 6 5 7  1 . 0 7 0  - 4 7 8  . 2 6 8  .I68 - 1 2 5  . 0 7 9  
2 . 1 8 5  1 . 6 5 7  1 . 2 8 2  . 7 9 9  . 5 3 7  - 3 7 9  . 3 0 1  . a 3 6  
2 . 0 5 1  1 . 4 3 3  1 . 1 1 2  - 7 6 2  . 5 7 6  - 4 8 1  - 4 1 0  - 3 4 5  
1 . 5 5 1  1 . 3 0 2  1 . 0 9 1  . e 5 1  .715 . 6 4 6  . 5 8 6  . 5 2 9  
1 . 3 7 2  1.263 1 . 1 3 5  . 9 6 3  , 8 6 3  . 8 2 8  . 7 7 3  . 7 2 S  
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- 9 2 9  , 9 7 6  1 . 0 1 3  1 . 0 4 1  1 . 0 7 8  1 . 3 9 1  1 . 6 3 4  1 . 7 7 8  
a 8 8 6  . 9 6 8  , 8 4 0  . a 8 5  . 9 8 9  1 . 3 2 7  1 . 6 1 8  1 . 7 7 8  
- 7 0 0  , 8 8 7  . 8 3 5  - 8 9 0  . 9 8 6  1 . 3 0 6  1 . 6 1 5  1 . 8 0 8  
e 7 7 4  a 7 8 8  , 8 6 4  - 9 4 9  1 . 0 2 0  1 . 3 0 0  1 . 6 2 0  1 . 8 2 2  
e 8 7 0  e 9 1 6  . 9 5 0  e 9 8 4  1 . 0 5 6  1 . 2 5 8  1 . 5 6 6  1.805 

. 9 4 3  . 9 8 9  . 9 9 2  1.015 1 . 0 4 9  1 . 1 7 2  1 . 4 2 8  1 . 7 4 3  
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1 . 4 1 0   3 . 4 8 5   1 . 4 5 6   1 . 5 2 7   1 . 5 1 8   1 . 5 3 5   1 . 5 2 2   1 . 5 1 8  

1 . 1 9 3  1 . 2 1 1  4 . 2 0 1  1 . 1 5 4  1 . 1 1 2  1 . 1 6 4  1 . 2 4 5  1 . 3 3 8  
1 . 1 5 9  1 . 1 5 4  1 . 1 3 8  1 . 1 0 9  1.089 1 . 1 3 5  1 . 2 0 5  1 . 3 3 0  
1 . 1 2 1  1.107 1 . 0 9 1  1.078 1 . 0 ' 1 8  1 . 1 8 9  1 . 1 9 7  1 . 3 3 8  
1 . 0 8 9  1 . 0 7 5  1 . 0 5 7  1 . 0 6 2  1 . 0 6 0  1 . 1 1 3  1 . 2 1 5  1 - 4 1 5  
1 . 0 6 3  1 . 0 5 7  1 . 0 4 9  1 . 0 4 4  1 . 0 5 2  1 . 1 1 3  1 . 9 2 9  1 . 4 6 3  

, 8 7 0   . 9 9 7   1 . 0 3 6   1 . 0 5 2   1 . 0 6 0   1 . 1 0 5  1.8;36 1 . 4 5 0  
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Figure 1.- Photographs of l/k-scale model of Bell X-1 airplane In the  
Langley 300 MPH 7- by IO-foot tunnel. 
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Figure 1.- Concluded. 
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Figure 2.- Three-view drawlng of the 1/4-scale model o f  t h e  Bell X - 1  
airplane wtth thin,  aspec t - ra t io4  wing. (Dimensions are In inches.) 
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I 
Qse/uge 

Secfion A - A 

I 
f Section B-B 

. 
." 

(a)  Spanwise  location of pressure orifices  and  general  dimensions of the 
slotted  flap and aileron. 

Figure 3.- Aileron and slotted flap details. 
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(b) Flap nose shape. 

Figure 3.- conchdea. 
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Figure 4.- W i n g  or i f ice  locations. 
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(a) 6f = o ; 6, = 0'. 

Figure 5.- Typical pressure dfstributions over  the NACA 6&AO&, aspect- 
ratio-4 wing mounted on a  1/4-acale model of the Bell X-l airplane 
at several  angles of attack and f lap  deflections. Station 0.512b/2. 
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(b) 6f = 20°; 6, = oo. 

Figure 5 .  -Tontinued. - 

. .. 



(c) 6f = 350; 6, = oo 

Figwre 5.- Concluded. 

1. 



48 c NACA RM L53L18 

(a) 6f = 0'; 6, = 00. 

Figure 6.- Typioal pressure  distribution8  over  the NACA 64A004, aspect- 
ratio-4 wing mounted on a l/k-scale model of the Bell X - 1  airplane 
at several  angles of attack and aileron deflections.  Station 0.805b/2. - 
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Figure 6.-  Continued. 
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Figure 6.- Concluded. 
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, Figure 7.- Typical pressure distributions over the NACA 64AO04, 
aspect-ratio-4 wing mounted on a l /bsca le  model of the Bell X-1 
airplane at several angles of at tack and flap and aileron deflec- 
tions. Station 0. &5b/2. -I 





~ C A  m ~ 5 3 n 8  53 

I = = -  .75c 4- 
8, = -12" 

3 

2 

/ 
SP 

3 

2 

/ 

0 

SP 

3 

2 
SP 

/ 

(c) 6f = 350; 6a = -E0. 

Figure 7.- Concluded. 
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Figure 8.- Effect of-flap deflection on w i n g  section  normal-force and 
section  pitching-moment  coefficients and f h p  section  normal-force and 
flap section  hinge-moment  coefficients as determined *om pressure- 
coefficient  data on a  4-percent-thick,  aspect-ratio-ll”wing of a 
I/k-scale model of t h e  Bell X-1 airplane. Station 0.512b/2; Ea = 0’. 
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Figure 8.- Concluded. 
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. w e  9.- Effect of aileron deflection on wing section normal-force ana 
section pitching-moment  coefficients and flap section  normal-force and 
flap  section  hinge-moment  coefficienjx as determined f r o m  pressure- 
coefficient data on a bpercent-thick, aspect-ratlo-4 wir$ of a l/k-scale 
model of the Bell X-1 airplane. Station 0.805b/2; 6f = . 

t 



8B 

0 
%a 

”/ 

LO 

-8 

.6 

4 
cno 

2 

0 

-2 

-4 

-.6 

57 

-/2 -8 -4 0 4 8 1.2 
&,deg 

Figure 9. -. Concluded. 
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Figure 10 .- Effect  of  aileron  deflection on wing  section  normal-force 
and section  pitching-moment  coefficients and flap  section  normal- 
force and flap  section hinge-moment coefficients as determined.from 
pressure-coefficient  data on a 4-percent-thick,  aspect-ratio& wing 
of a l/bscale model of the Bkll X-1 airplane.  Station 0.805b/2; 
6f = 350. 
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Figure 10. - Concluded. 


